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(0, net zero)2.2 TE7] 95t ©4FH(carbon neutral) A2 $HkL QL
. 20109} 2RERE = S5 1] RAHA] ZA7F HEE 1, nAqHAS] A
F9%ol titt A+ A SA A olAHA|o] gt 5A42Q1 4le] =okA7]
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F| vl FAARONA oux|et TSkl Fa%H AR T ZEAZ IR St
A712F YA EHE 2K Tesla)7F WA71#HA9] HE 2121 =2 EHToyota)E ARl
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(scope 2)2 E5F EFs|o] vjE&=S AMFsich
7R Fol HaE AL 7SR A=Y 20174 2A7EA HiERRS 46,685
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2 38 QW edEd &AL [E 2-219F Zrh 2uNHA] FYuiEgol e
HIAFAZ|(43.2%)5 AQAslil FEFE(H =R ole iy T2 oledd)] ¥
0] 46.6%= 7P &t AeF20] F2 ZdEE AT E2 4.9%E A
ok 2uNEA] F8 AFEEEA RS SE5FE0IA 72.5%71 BiEEH,
B A FZoNA 26%7F BiEE . FAeES HlF-E B4R (71.5%)°
A HiEEY, S 9.7%5 AR YR Yoks HiFE 7[e HeddikE
% 3, 52 FATECA HEEHH(78.1%), TEFE2 13.8%S AARIT

71 2= E viEHsolAE (19 2-2]0] WeRd viet o] fRAtskaat ot
€ HaFAIE Hole v, Aaielay) 2uNdx] &2 201549 ojF-F

71l Qo Aadbelast 2] ZuiEo] 22 SRt olf= [1H 2-3,
410l Erd viet o] v R olFedHdS FHoRE FEFEoIM Y HiEe] A
771 wizeltt. AR e R 2017 dAadlels HiE2 B o5 ¥y} v
= olF Aol 2zt 2015 tiH] 27.7%2F 38.9% S7HHOH, ZuIAHA] 2|
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I NOx SOx PM2.5 NH3
= % = % = % = %
ORI Sa 357.6 0.5 2.6 0.2 7.8 0.3 13.3 0.3
MY 20,068.2 26.0 1,067.5 715 1441 49 272.0 7.2
HzxY A 2456 0.3 242 1.6 0.7 0.0 3.6 0.1
HMSH 19.9 0.5
OlUxes 2 MY
R7ISH A
C20I32HH 37,515.1 48.7 273 1.8 503.1 17.2 516.6 13.6
HE20|5EH 18,376.7 238 17.9 7.9 859.5 29.4 6.5 0.2
H7IEXz2] 504.9 0.7 2532 17.0 8.1 0.3 3.0 0.1
=Y 506.0 13.3
7|E} HRHA 21.0 0.0 33.1 1.1 2,464.4 64.8
HIAEHR| 1,263.4 43.2
M= A4 7.3 0.0 0.5 0.0 106.2 3.6 0.0 0.0
) 77,096.4 100.0 1,493.2 100.0 2,9256.9 100.0 3,804.4 100.0
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AJoli= AlZo] A2 AN ek (18 2-359] Aol Lperet ujel o] 2B
ZeAE LAVIA WEEIEAS)S Aol Het AAElo] itk Ea] FpEeAe)
SRR WEAGTE 2 Bow AMEEA ol LAV HlEAS SRolA

S0k FpgAte] Aol Ae] At thit, (19 2-3519] Cof ek el 2
o] B Al %9 ZATOIAE LAEA HEASC) M SE7F e, AR
20004 O FREL LAA AL ARSI 9513 271t At ol
Q15 (28 2-3519] Boll WEhct vhe} Zo] A=A Tl A R 7)1 HiEAe)
Aol A7kl A4 AN Yt A9HNAE SR Black Carbon)= Th
Fow WSy, BULE X £A7kA0] shioltt. o]g Eetshd (19 2-34)
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— petrol real-world fuel consumption
— petrol type-approval fuel consumption
[ | — diesel real-worl fuel consumption

—— diesel type-approval fuel consumption

fuel consumption [I/100km]

A 1 L 1 | i | L
2004 2006 2008 2010 2012 2014 2016
year

[O3 2-34] XSt FH2Y HARLAH|
Xt&: Ligterink and Smokers(2016), Nokes et al.(2019) X2l

8C€O,/km %
200 | 50
{ petrol cars EU
190 4.7 ) A = B 1 hybrid
cars Japan 1t i
180 40 el e
170 35 - .
160 | 20 diesel cars,
a0 ] diesel cars EU
{ 25
140 4 petrol cars
1 20
130
120 | — *
10 | > » 10
] petrol hybrids EU
100 | > s - rr—
{ 3 wvehicle registration year
[* ) N N A 0~
1995 2000 2005 2010 2015 2001 2003 2005 2007 2009 2011 2013 2015
£C0,/km

petrol cars EU real-world

diesel cars EU real-world

petrol hybrids EU real-world

petrol hybrids
1995 2000 2005 2010 2015 1995 2000 2005 2010 2015

[33 2-35] HERYE XS} 247tA HEAH S
XtZ: Helmers et al.(2019)
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T
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1) HEEuR

A SEAML2 2HEd wiEdol wiEs8rIES Fatke AE ARSIt
t}. o= APZQl PFEA(Command & Control) WA 02 [ 2-3]7 Zo] T

=o] YT 7IEelH BE(ES VIS, Ve BE )2 Hdlw ol &5

T(LEZ), d7129=2 & s1871%, B 51871% 5°] th’Al AlFeld. o]
2ot A2 g4 9T F= S SEER DA0] FAEY A% ARE
o e AT avE 7HE 5 ke Aol Aot o, JPEA WA
§ old] =g HAAISIL B Al ARt FAHgo] £28d 4 3l
i e@He SHAEH-E(marginal abatement cost)¥ 2HARS] A E-82|H
(willingness to pay) 5= ¥rgst7] ol#19] AAH Qujoi= &40 FS &
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I 2-3] &4 BEo /¥
BE g
2E A SH40| Hig=st MEIE HMAISICE CH7| & 22 £H0|| U5 +8 7ts8t AE
(quality) S22 7|, & 22 EYY FAEQI Il QASESEE HIIE 4 QCh
HiE E4 HH0|M HIEE 5 U= EF SHQ s MG HIEEE2 IZE 0|8
(emission) Jbsth 2M9| TS ALBol=2 ol SEIY BEO0| H7|: Sith
HZQ AL2 &2 H7|0f M2 23S BX(617| Y6t QBT MZtzl=
M= EY EMg LSITE 0lE M AZ20|9] BMHZ ABEE HSIESIEMCFOE
(product) MEH QZEZS THIIEH| TR0 227 |(aeroso)0|2] ARRS 2SI HERFS
QIZte] HUE HSol7| Ylote] BIMSHA| AFZECH
AL HEE2 HNIZO0| OEA MAt=D S30] ofE 2 o:@@ | 1 f Sl=XIZE
?PTDI\;TS)O HABITE. PPMsE2 9 SHOIM WASEN XHEdk= 8 L0l A2
ANEs0 et FAI(=)=0| BES *E*%JOP— 7*Olﬂf IE@Ef
PPMs HEF1H 20| IFY0| ™S WELE AN MMoPEnt= 24210] gich
gds SHEEYVIE0| M2t SEEHE LRe 7|JE8GEE '% ZF0{0F SIC}. SHHHES
(performance) |ETHZFS AHEHOZ HAISIT XI&EXQI JiM 2XS 205i= LR 52 21
QT SHEEVIE Q= i,

A5 BAM= BHEA FAC] diet Hijteg  AHAYE( Market
Mechanism)& &3t WAS FAsgt AHAUSS LALUIA}T _AdE4
HiEof| w2 ARSI GAZ Q1 |8 AHA1] AAkekrit Holgkao] REgstes 5f
(QFaIe] YR, olF B9l LAEE HiE FE HIHZ|EF Frohs B4
ojtt. AFHAYES &8st tEHQI o2 eA7FEA E(carbon pricing)+= A
T2 HIES A AlAA R &ds] E-8E I Ut GATHAA RS ARESHH Ao
T o]0 2= TAHEHIEO] 7MY W2 HolARE QA=A 50 AR
W7 dzoll AHe] HAIF o g= AAA oJu|of|Ao] Bg&/do] FHizkd 4 Utk
AHAUSS A8ck= H#AQl ‘%}QQE% Hi&dAHAl(emission  trading
scheme)?} A7} Qloh. & A= AT HER Q] TA7L ofw 217] HE K&
of Het 28 4 ik HHE‘_'QHEHZHL M LA=EE HiEA oA HiEs85F
(cap)= T, = G| fIol FE5otAY Fe HiEd=2 AgolA A
(trade)@ &= A=F 8otz Alolth. &, T2 TTEL HIESA = AlollA +
Yot A creditye AHAlNA Fold SFFHE S A8 ASE 5= A =23
SO 7L = e3aR 20 uet viEd Aol 2HE siEdEARA =
o|A Y AL FZ G5 T st ofuet M-S ARES=AlO] doiA= 29



ARfAl AE/dS Fofdthe HolA BFSATAHEDT At Al & = U
E3t A AA R eSS B AT oM &4 S2EAel
o Aol itk o, WiEsEE S92 Al d Al
T3 o€ #Hske ol F7HQ Aol A9 &’l = A7 ot H
2 WESES T2 A 7 AAY, 0] QAP divkse] viedE BERst
A =HE Aol =g & ke E ot A FrjolAe diledEd
HEAANAEE AL 3o, FHoMe 247t siEdARAIEE Aldst
AL Sl S RO E XA oM 2AVRA siEEARAEE =Y =

|

A LAEEEE o viEwkol tigt AR B AIA ofafiH]-8(Me)S Aok, A
H QUS| HIEHE) AU/ B)S Fe HFE AFoz gRoies
. o1& B9l LALIAEL S L H=EY A7 (shadow price)
Holghrof| HhgstA Hrt MiEAATRA == FHTT WSS 8ETFE
g5l AlolA 7Ho] A S g AR ¥, TEAlE FEUt 7S st
L FUIAE0] oof| mE} viEHS XPHES Sh= WAloltt oj24 o= A=
HiEAANA =t ST A, WiEDHE 7Pt T=u

EA1] BTt lapA mete] ofgg 5o QI At A 28-S AMYS
Aol FA 7} glom, o] & Qlsf A 8-&9| F=o] wet I EHE /o] ofF
4 Qlek. ok 3PN A7t vl A wsesto] Adulgol AA AQE & itk
Pz

O

fr o rr

EE TV s I o
(Com?fd&l(céor;lml) HES87IE XSt 2L

e.g., S/ sTI|1E e.g., SMUSTISXY 653 SHME

* FEIL RS 7IR0IL Q242 FoHET 018 F45HK SO Z0[|(ENR, B, HHHE S8 Fe wh
+ SISO 7R HIHOD NS5l A WA= Al 2 BES S 4 U= O] oA 2Hlst G} 50)
+ THIHIS0I 20| AR 4 QIO Q2Kie| 215 HIS A0 12 FEO2 Afs| A A0jiN 242 WS

AEUHLS .
(Marlk:{ul\iﬂlz;lil;lnism) """""" HESHAH2N SAMI(HHS M)
e.g., AN

« AEUFUECIR S)S B HISENNOR $ SRS LMsti= 2X0R BE

+ SO0 Olst NI LIGHHIZS HISZ0) 7|5 QLI FIT S| LiKISH
+ 02HOBE QNS 22 HIR FASISEIS HIS0| 71 W2 QUK|SE| 24%)

« AOPILIE BB 3 tiilel $B4S AOR £ 4 U(Han /ieE B840

[0 2-36] HEX SZFH E QL A
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20204 84 o= A AlAICIA = 60719] SA7FAAIE=TF AJREIL 9lo, 4571
o] =719t 33702] AA(EA], AR S)°] BA7HAA| ] e T ot A
AA=7E e 2A7R2] g2 A AA & mEFe] 16.0%S AARE. Al

AL A AQA =71 271 AG)7HA] Z3ohd g7t AA s A AA & oEe]
22.3%5 XL Aoz AYH. dartiqAE § SaAls 2570 =719 770 A9
oA Al FolH, A AA F &S] 5.6%5 EFokal k. HiEEARA == 38
7N =719k 2870 A oM Al Foln, A AlA & #iEFe] 10.7%E ZE8IL
LA ARA| SRl A Y] EaAlE vl=T AiuEe] 770 A GollM Algstal 3lem,
LAk A ERjellA 9] BiEEARAEE v, YT, S, D29 287 A

oM Algstal ot

-

ook
mlo

i S
S g B
L 29 I. S L .
o9 ¢ AT vy :
[ ] L - O
ve) @e
s ©
N
! Y ‘
' b
@ ETS implemented or scheduled for implementation @ carbon tax implemented or scheduled for impleme
ETS or carbon tax under consideration @ ETS and carbon tax implemented or scheduled
® ETS implemented or scheduled, ETS or carbon tax under con... ® Carbon tax implemented or scheduled, ETS under ¢

oy

[ 2-37] M MA EBIAIIHMT g
Xt&: World Bank Carbon Pricing Dashboard(20204 8¥ 7|%)

OHMWh Al iﬂ?ﬂﬂE A R 7HRE ATEnh WA fRoME 7S
o= flgt A4 Mo g FFAFT Afl(cap and trade) H41Z 282t )
g%lﬂFHZHE(EU ETS)— 2005WHE Alggstal Qo). A= 371(2013~20204)7F
AP lom, FHAY 2871 Sd=7 =90, ofol&HE, Zs|HlfFER] &
H31Y 88 371=0lA 10,7447] A7E Fofstal Qick. EU ETS7F thfe= 2A47EA
o] F& F4 AA HiEFY 45%F A5k, EU ETS= @AM AlACNA 71




Q= AL 2 siEAAR Azl 2021 AF = 20307k4] 20059

H] LA7IA BiETE 43% A= 22 BHE FU ETS 471(2021~20309)7F A12+
F oIt} EU ETSY] 20199 B+t viEd 7HE2 24A7A 189 24.84 /=30
EU ETS= 4Hd, I, 3, 4454 FEolA HiEEe oJABA(CO,), 3
TollA HiEEE oMEBHEAN0), 12 EFHlE FolA HiEEE TEIEA
(PFOYE tgo & gtk ont FFRE FolA U&7+ Fo56-2 2024358 23
g AFolct. 202099 HiEHE § FFF 1.816MTHECOeqolH, 2021H%F
TFFE wid 2.2%% &Y Aot HiEEL FEEE HixvtA(benchmark)t
JRETE Y(grandfathering) 5 FATF AT 4 5 #4429 T4 &85t
I 9tk EU ETS 3719 {248 Hl&2 57%9.0H, Hat AT HleE o
z

Aot} gaFE 7hsAgo] e AF(CNUAIRF AR}, TR A2 AT

o)

HSE 9Js fiA|uta B4l 100% Z-&shH, Hx|uta gh& 5| F7|& 7341 A
glojot. 11 g19] AFole FAAET HlES 2030974 0%= Eoud Agolt.
EU ETS 23 dAl= AEDS visd oFold o 7E A3A 452 &2 ol%
F=of| v d Earsfiof gttt HiE -85 2utel HiEtt B9 23S AV 1

9 100722 HdE7F FaEd, s JHE= ¥4 5= & SiE €9
2 HiEdS the o717l 85t fI8l AlS(banking)she= 22 7hssiH,
AA 9 o FolgS s thz o] 7ITtolA HiEHS R = Z(borrowing) &
7hssith. sfejaldollA B eATH RS E8ohs A2 U9F 71’“’ 5L A4S
o gtoff AlgtH o R 58Tt 20199 K EH = wiEd Aol 94 #E 6t
FIETEFE 24 WHoE F=o] A dshs APPSR (market
stability reserve)& Lokl Ut

STolAe 2013358 [T1" 2-38]3 o] Ho]F, }’5‘} |1 5 870 A FoflM A

SHOIA HiEEARAE AEARE AIRFReH, 202195 A= S0l HiE

AANA=E =4 ogolct. A=) HH%:‘WEHXH =Y ¥ S ETSolA

2lohs 2A7IA Mg S5 A #iETY 30%E AFAISH] A AlA A 7}” =
o]

A 1 2 oz diddr. S0llAe A1t oliteiEA wiEs

ORI FHFE 1,700 7| FAE AlFez, IFFolle I5, A=, ofsh A, Hl
o5, AAAH, AReket 5 77 2= ETS v Zis] ‘%Zz* Aok, &
ETSO] #i&d & T3 3,300 7HECO.01H, HWix|uta Waoz JAE T
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[23 2-38] 3= ETS AlHAIY XY

WA= 199090 AANA AZo 2 TS TYstoltt. WHEAE AE, &
F2olM ARgShe SH RN Higse ohleldag tides Mg
At &, I, W, sffzole A AEEA gkor, IRt
A, A4, due AMSSke A" 5ol disiie gadE P2 os st
AL QU WREoA gaAVE Ee 2A7IS siEed UHE S e 30%E
AR gaAlE ou A SARtoA| deele RaEY, 58 dEe 1
£ 027, 7|8 dme 189 53#=7F FabEnt
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&2 L2 T WEF 68%E AR, FaAE oA itAtelA Addel=
e, gaAl 282 189 28970°]t

(5 2-39)= A AIAIS] E "aalgold Adsle g4 71 S vepdot. i
Z BAAIE = 7Y SOl '] THAo0] 2AVEA 18 40~1208F 2 &
Al B Jen, daAE =AUt "ot 7Y SVREdlAE g4l 7o) &
A7k2 189 2028 ofstz WA J44H 0] St MiEdANAEE =UTE SolA
© 2A7kA 18T 10~3023 20lA A7t olfAIAL Ql=d, =2 viEdA1=
A= = =71 oA ga71F0] &2 "otk

3,130 —
o
]
£
=
a
=)
S .
g
a
<
=3
a Sweden
S 110 — carbon tax
Switzerland
Liechtenstein £arbon tax
carbon tax
100 — + .
€O —
80
Finland
70 (arbun tax
60 France carbon tax
rway
50 — {alhon tax
Denmark
carbon tax
Switzerland
40 ETS
UK carbon Alberta TIER
price floor Iceland Korea ETS
carbnn tax ‘
Canada \re\and carbon tax
30 — federal
fuel BC carbon tax
charge
Spain Pm’:u al Newfoundland
20 | garbentax . camoﬁ o O and Labrador Northwest Québec CaT
[ carbon tax Territories
[ ] Latvia s|u.,e,.|a carbon tax
Estonia carbon carbon tax 3" O o New Zealand ETS
carbon tax
10—  tax . Argentina chil Japan
e carbon tax
—= carbon tax California CaT
Massachusetts ETS carbon thel pilot ETS
':anrl:;ﬂ tax 1 ®-coiombia MEXICO Ukraine carbon tax
LS RGGI carbon tax {arbnn tax "
0 —
| | | | | |
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Share of GHG emissions covered In the jurisdiction
Mers Carbon tax

[23 2-39] ™ MiAH EtA71 Sig
XtE: World Bank(2020)
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3) =W AIZHAHUZ 2E At

=ollA= 201290 F2A7kA wiEEe] T 9 Aol Bet HELS A5,
20159%E =71 WiEEARHAZE AFst ot W ETS Sotrotollxle =
7F ERlolA Hgoz AgH wiEAANRA RO, 20204 7|E0E 2AVMA F T
FF2 548HMTUCOeqolth. = ETSE A, 4, A&, 35, 35, W& &
FopollA] BT 247k viEFo] 1251ECOzeq OIAY B AFAR 7[E02 A
Wit SAZIA &S 25HECOzeq oVIR] AAE YO 24AVIA HiE%E T
gl Qlek. =Y ETSOl= 20204 71&22 6857 4AI7F Zgs o] Jon, =7}
Z 2A7FA viERE] 70%7} ETS S Aol A viE=a Q. wied g w2
et RHS FA0R Hxupael Ao A s g=dl, 371(2021~2025
WREE AAva A Ao BlEE 247 70%2t 10%2 =Y o7golct. =il
A= EU ETS® vB7 A2 oA |3 ekAQl Abdat Rk Ql Aol A= At
SE A5l 100% F4aT WA o2 wiEdS dgolal ot viEAE AST) A,
24 B2 YR ZR-L AFHH o et & SFL= oA A
Hol87F, A, M, 7HAdeRM 55 B89 ARSI AIE HE 4 A
o} ETS td G4l o Al 37 A5 AX 5

o ®isfof ot ol guiEHS Rl HiETH 2A7FA disiis 1EY 107HY
S YollAf o] P uiEd Bt A7HAY 3u] o9 IFS HERSfof g
ok 201999] 4| ETS B+ HiEd Ad7HES 247Fs 159 29,821¢0]31h
@A Aol 13871 GA7F siEAARAE Frofstal Jom, AAlolA et
S Al FollAe ALERAAE, ARRAl, BEARAAL, EEHTY 5 F 2370
A7} HiEd SFIAR A= o] Qlrk A&AlE 201558 201797H] F 5,523%
ECOzeqY &S FFoton, g7E o|gstal ¢ 788HECOeq SONA
586HECOeqS AAINA Thuiste] 12199¢9] Hofpe]S AFUTHAIZA]
2018). HiEd Wi FHgE 2012 A 7| TRs gl Aot Qi
Foll A HEEARAE Qo= SHEEA AES st BHoE AFHAUESS
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(BRPy& A13sigter, LED 23 vUE|gg 5 =0l 1ag7]7Iu Aol
A Adu] A A e AY5haL . A= FIT A=E S5 #ig=golA At
T AYES FEiFE ARk AEIAH. SEXLES = 202097 S5FES Al
Ao = oRslel QIAEE AlgZ SAR sk I-HRET AR AR HAAS
= AMS AL Qo MEAle FFEY 58t =Y AVIE H$EA Atk
Heke Al Stk MEAls T oFZnrL A AREE S5 7HgOlA AURE
oF A A] olof] digt JAE|EE AlEdte Al Z2a3: 2Fstal ot L
B AZAl= olZrtd A AFgE B3l 20179 7 o &<t oF 127KE 9] 2AVMAE
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Bad} GERAEE 24T o Ak

H 2-4] I XSkH 23 M)

T Alefls
5, 2014). oFF, g2 201595

I So= Qlsf Alf¥o] =HAAL Ut

Jsto], FAAET gaiETol A2 AF 7 Aloje ExaE A

Hee §oM sk

e 3= HQ 23
=]
ZHELHI, DEOUKEIZA,
2A mEY oK
BRI o
] NS -
b == Lo}
XIA FEN AR ES
A2 O|&X2(2019)
[ 2-5] 2 Q=4 35
7= Y P LPG
HEAH|A| 160.6¢/L
IV EWEEE 529.084/L 375.08/L
WEA| 79.35%/L 56.25%/L 24.09¢/L
eSS 137.54%/L 97.5%/L
ZHA| 3% 3% 3%
SIRRIM| 10% 10% 10%

Az DSHUXZEMY Al

5_AM229| Maet wE
1) 2A7IAQ} OMHX| 245 =3

ANME 7|53} 5k nAHAIR QIS ALYl AR ofy, ARt A
T A FFe LA 7] wizeln. olo] Tl e HEAIRA AR 7



HEH 02 Ao AHshe e AL Sdske IAolA e AFodA=
uAHR| e} A7 o wiEEw, A FRIge] de ke 2 EIL . o]
off &2 A9 oM TAsh= A ozt A Qo] sks 2AIE si2sk]
HeiAete 2A7EARE nAEA] AdS {sf lsljof . A2 2A47EA%L 1|
AR S22 e eSFE0lM 2 ofuA|aH] IgollA siEdnt. w2bA Ae
< A=Y RS THOE ARt ouREE] FAE vhsal o|gs wtof ¢t
o AAle olEt HE AABAL Jlew, 20109 2RHRE A=A AyxF
A APt FAFCRE A= 20080 H2E-A] 71FHS} of-gof w3t
Z8E' 5 AstL IARA 712E =005 HEet 2A7EA AEE#(20209

25%)5 H=SsIT. 201580 715} i3 2 E AHshHA VEd=

0|

EXE 5] Yol oUARES FHCE gHsht Eol7] (2012~20204)),
HF EA, A&(2018~20224), ‘A9 9 (2015~20309) 5 TR A
Zegstal St PHsttEel7|= YA A 17104 AAkshs o A=) (QF 29gk
TOE) Wh A&l AAH R FAiketAY a-E3tet AAS B3l AEdhe
AL BRE FIth 201495 E= AgT v, FolE VIR ol YxsiuE
7] 28ACIHALR-EEZA], A1) AAS Jdgstar ok 28A o AE AR Ao
, Z83}, HoF 55 B 4509 TOES] AUA|E Al&of|lA AA|H o2 3| Zdsta,
g AHES 20%2 Eolr, 2A47FA #iES 1.1AHECOeq €01 A B3
2 otk B ZAlE 2A7RAS} uAHAE F0]7] fl5f 2018WUFH A&
AL0] AR FHolch. ko] LAl ALS AL uyedsd 21wyt 7}
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[33 2-41] ® MA F2EA| 24712 HiE $8
EX: World Bank(2014)
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Taronto
High Steep Decline Melbourne
New York City
High
- Cape Town
Low Early Peak
o i Durban*

Stockhalm
High Steady Decline Seoul*
London

Quito
Low Late Peak Caracas®
Amman

(33 2-42] ™ MA £ 24712 HIE Y 2R
Z3: C40(2016)
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03. o2 A== A4S = A4

171

ARREL TAQ) LAZLA FEAA VY AT FRolTh (17 3-110] e
o} o] A AA HHEAIA ABREL LUk wiEo] thRES A5t 1%

HAFE 7P &0

Approximate
share of C40 Average range of 2030 emissions reduction
cities emissions  Opportunity potential across city types," % of 2030 target”
— Decarbonizing the electricity grid e
B ot —
60%
o
Optimizing energy use in buildings —_r L I
g
L .
|
Bll§ Enabiing next-generation mobility —
1 0 O/O Improving waste management -—

[23 3-1] C40 SIRIEA| 2U7HA 25 AT
Xt=2: C40(2018)

oSN AREE SUTA A5 98] AAH S B Teistn Qs

et 7Eo] AHIE A6 duE Aot =it i FEE 2UVS HiE



Hl5T} A7 45 B3 5o ol A=t AR E42 2L itk #4122
2 T 782 AT VRV R AEREC] 2A7MA F HiERFe] 60~70%S
A}A5H, 20309 7H] 2*‘7& Hl£-S 30~40% Z0°]1, 205097HA]= etaFHo
TEecks BEE 20 Qo) E3F 59 F82 ABRFA ] LATA
S B45Y 24 At A BEog vEFkal JTHTMG, 2020; City of New
York, 2016).

2_ 3 A=SRE HIEH7HNE

1) Qb

—_

Olok

o} =S

0

T3= 20309714 2A7EA BilETE 20009 HHH] 30% #HESkaL, 20509714 =
LWL & EhETFS O AR)OE S HAFUL BEE Ut (17 32090 1t
S vish o] 2 o1 ehe iAot AR SR v 0% ool
ABHROA MBE|T o] ABFEAHS LA UHS G2FY DAL A
SR tew g

718 22 3.0% HUYBE 73%
R
43.6%

e =
H3|e] 70% O

[0 3-2] 3 22YE 2AIA HiE HIS(20174)
ANz ERE ZHOIX|

AA H
TS Ca

16.8%

R
29.3%

LT3= 2010990 oMol Ao R FFdFH Afl(cap and trade) A&
283 LAV HiESEARA =S AR Ede (1" 3-3]00 UEhd Biet o]
HEAARA LTS AlFo7]o] Al 200097 2A7kA iETF Bl O FA =e} 2}
A ASAEE AlPetgon, 2005958 HE FAEATol tigt 484 gHE
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2

Hal oA FeE At =27t vied A A =AUt A2 A
Ao gs 2AVRA S ZRE @45 ofH 7] migelt. 20008 S ©
T a2V A5E fsiME A ou B 5%t e =
ool FAEAL, olsiEAR HelE 747'4 2008%011 EFE] iﬂﬂ(;

1A
ru?k_J

t‘i

Phase 1: 2000-2004 > Phase 2: 2005-2009 > PhaseS:2OIO—current>

Mandatory reporting E E I
| v v

' ; l
Voluntary reduction ' r~_ 1 Mandatory reduction
[ - e ~

H Stakeholder
| meetings S
'

N
) Vg

' v
' C or /!
! Public S Stakeholder /|

« .

( acceptance )
! comments | S0ocgsance e
. of ' &

' >
' ~

+ Informal <

1 communications
'

[O3 3-3] =3 HEAEHANE ARl 2Py
XtZ: Roppongi et al.(2016)

=39 wiEAANMAIEE JYG e NUASTFAE S oA thaE] A[HofA Bl
S5 2A7E AR 78 BEE AT ARVl R Axt 1,500k o) ol
LV]% AREShe e AES dVeR 2A7IA wiESTe g9kl AHE 59
THETE 2%k A2 385l Sk 20194 VIR =FOIM wiEdA
XﬂE ol Ehe a3 A2 1,1237101H 115 Hi-2(85%)2 U8 d=ClH.
HiEdAA Rzl 2= AL e R =1 W A4 AYE 9 38 A=Y
0.2%°1 EXSHARE, 98 2 38 A' & 24A71E HEF9] 40%S AR
TEaoAe e AdEE 2A7TA eSS Sk, oIt Bt viE

SL (4] 3-113} 2ol 4Pg8tHgrandfathering W4)).

AQ

[©)

e

EFZFH(ECR)=71FMEF(ECR/I) <1 - 2FE) xo3q717(d) [A 3-1]



71EM &2 20029004 20079 Ate] 670 F A&dhe 370 HaghS ARt
7F Agsto] AAEE 4 YES it} ot o 7|7t B3t AHESEZARY S 59
AR BiEFo] FHFoE W2 di7t %S Wil Z1EMES AP Al 271§
T AT = AEE 5185ttt Al Al Fxtel A= R4S thd AFdAt
2 AQE AEoly A 7 2A7EA E oiF 71 AFo) we 7449 viE
AR v o R 7EuES APIsHAY, iR dd(GHdd vigdE A
23)] 7|2HEHS AP ESE Stth(benchmark W14)).
TaolAe 58 TR o] 7|7 FEote] o|f7|ZF HE oF HEES AAst
AUtk o]F7|to] FTEHE Folli= 19 30 52t A7 AA o|PofRE H71o
11 1] o]dY A| g uet HdEE Fakitt. oF AEE2 [O9 3-40l verd
Hie} o] ki A9 2A7EA 75 FHHe} Aot AAstar ot ErolAle
AL AE 7|F0F 17](2010~20144) 8%, 271(2015~20199) 17%, 37
(2020~20249) 27%, 471(2025~2029¢) 35% & ASHHE FXH o0& I3fslal
At 34 AZ] gisiAE AYE ABRT AEES 2%EJAE(p) WA AA3it

™G <Target by 2020> <Targets by 2030>
Targets GHG emissions:  Reducing by 25% compared to 2000 GHGs emissions: 30% reduction compared to 2000 Zero Emission Tokyo
Reducing by pored 0 2000 Energy consumption: 38% reduction compared to 2000
2010 015 2020 2025 <Target figure>
Promote further reduction through “Energy-saving” and Realization of zero emission facilties

“Expansion of renewable energy usage”
<

L s
Total . . N . el
16.50 million t _[First compliance period] | [Second compliance period] [Third compliance period] | [Fourth compliance period] Enefoy-sdhing: Iv\i
: S
‘Toward achieving 2030 targef e~
° st from he target emissions o large fackites 5 o T R
K T A\ e
é [Total reducfon target] [Total reduttion target] t 0| o
g Average of 5 years Avérage of 5 years fodl
& Average of § years 10.78milliont Fadilis with net-zero annual CO: emissions
o ) 220 . —>
§% pptiop s faget 27% reduction 35% reduction™! R - -
2002-2007 2010 2014 2015 2019 2020 2024 2025 (View) 2029 Large facities drxld:d based on experts’ considerations before the 4th
3FY average Target emissions compliance period commences

[O3 3-4] =3 HISHAANE HESE
A& TMG(2020)

AR o7t Fabd A AEolu Al 2A7ES wiESTEE 2495l A
sto] [T17 3-5190 AlAlE viek Z=2 Al 7HA] s AR o Sl Al o
A2 oUA| &SN A oy AU A] dRIRAE S8 ki HEolu A
ollA 2487k viEge A3 29 & A SRR dEolu A4 7
Sl SAIE AS0AFE 2T 5 AT TR e R AEolu Al

ol 202 DT A5 B A oIt U 2T RS

el mrEide f3 28 & At
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—_—
WFor facilities with a compliance factor of 27% in the 1. Self reduction

i third compliance period (Energy efficency measures]

O Promoting measures to upgrade to and operate highly-efficient
energy consumption facilities and equipment
(Reduce fuel, heat and electricity consumption)
Reduction of other gases can be used

(Example)

@ Base-year emissions: 10,000 tonne r )
yoare esiyea [Utilization of renewable energy]
he value is set to the annual average o ism for selecting I | .
emissions for any three consecutive fiscal In order to encourage facilities to choose low-carbon power/heat
years from the period of FY 2002 - 2007) suppliers, differences in the emission factors of the contracted
@ Compliance factor in the third power/heat suppliers are reflected in the calculation of the emissions of]
e complance the facilities.
period: 27%
2. Emissions trading
@ Excess emission reductions
Emission reductions by other compliance facilities exceeding the
ion status of " igati  obligation (within 1/2 of the base emissions)
2 Small and midsize facility credits in Tokyo (Reductions in T
Emission reductions achieved through energy efficiency measures by
> small and midsize facilities within the Tukyu area
@ R ergy_credi
mer reduchons
Emission allowance for E Environmental value of renewable energy
five years in the third S @ Outside Tokyo credits (Reductions outside the Tokyo area)
compliance period 2 Emission reductions achieved through energy efficiency measures by
36,500t 2 Method 2 Emissions large facilities outside the Tokyo arca
(7,300 tiyear (10,000 tyear x -% ©® Saitama credits (Other reductions)
27%) x 5 years) ‘Method 3: Banking from the Excess emission reductions and small and midsize facility credits in
? i Saitama that are derived from the Target-Setting Emissions Trading
N I I Program in Satama preecture
(Compliance period: 5 years) FY2020 2021 2022 2023 2024

—‘ 3. Banking from the d period
Excess emission reductions and credits in the second compliance
period can be used for reduction obligations in the third compliance
period.

[33 3-5] =3 HIEHEHME 014

A= TMG(2020)

T theat 2 Tl 7K 999 SATHRE S8 otk 4,
Aol AL oJ7Se oo R LAk WSS Zolul gshe ko) 2
Fe S exceeding credin Holihg 4 gleh. ZUALTE ol 12t 1 2
SR gl 4 glon] Wuje 4 G G [4] 3219} ol Akl Tt
S Ede SRsoR S AL sei yaTLE 24
RS P
R,

I = FARE DA - o] AY17HF G FAEF < T A7/l F/1E (4 3-2]

EFONE AES] F/8E B Al et 22 vl 7] fe] AdHAEHR
(offset credit}& st offolaio]l AR 4= U= S&staL ot ol =i
< g7 &5 Aol dHuied 2ERY suFe 2L o A
2 =3 Yo e FatE AEEA HiEdARAE tiAe] obd dEolu Ald2
Uz EeridE S 2A7IAE A AFo] IFHY FAFEAE THHS
TS 7 Atk SAR =3 9] AHof| AR it Aoy AE(Td Y]
0 &5 )OI uAEETdE S8 2AVIAE A5 dAo] dAHE =



F 9 A9 IR EFES S A o, delAls =i siEEASAI =
JFA=ES 2TEA A5t ol disiAet ZHRE Lok, Fuire o 2
= ST 1/3 T YoMt =2 9 A9 A Re &8 + AUt A=
AU Atoletrdo A Al Fl siEdAMAIEAIA AdEe TR FABto] AF
& = Sk WA= A AA7RseldA] dulol FARIAY, =Xt et Ag
& AYLE Fuliste] ARESHE A7FsolUA] RS EEde 4 At

RS g AT AL T LAES WSS AT A5 8e B9 4
2o e F gio] Auks AEsof Ak Y A Ma 7429 oJFo]y Sof Tk
Aut gulolx 58 B IAHL 1S oS FAsHA B A4 AR
gl 1A oR Pxarel 1 3ulo] Sgohs U FbH9l P& ek,
e 9lat Aol Ht) S0ut Qo] Wt 3 BEG o) 1.3u0] A RS
1=]

TioME VEHeR e afFA 247A AERT FaEEdE, (OE
3-0l°f LEhd vkel Zho] WA 53nt ool AL Xt ZA7IARE ROl G¥liRtkWh ©]

49l B4 AYAL AR 2559 P 2HYTE RIS S Urk.

1r

—— HSAAR - pay

= (=~
HEARST

K 24Xt

PAPSPAE T -l EINESEN BHET Ofo 9 K2t &2 o)
HEETHH HO| 9=
. A0 79 HH HH| 212 :
- ZETAX V|EBRAR MY o2 | SHMIYUX
. XZSUBE AN HE-BH o = -
. EHMYUN SORREIKaH EHN S
AZME 21 S0l HE XIZR2UEH A X o1,

AZMO| T2 o3 £3 22

SHMRR 5
A7 LIS

K2 otoia A 2M

SHHYUK 5 s

A=ty

- HEETARNC 2ol o)
Lo

HBARAEE S50E X
SR T2 A A =S SIS AEE 7S
ol £7I2 HEEL LS ol S3tE 27
AEM ®ZE oo m2t X 2 =
L0 wap A, EAY SE
( AT )

[1E 3-6] =3 HIESAAHM=ZOIN HELRT MRt o

Xtz: 201, 0[25(2018)
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3) Hx 84

ESE 200595 BAH0R JA5SeH SRS SIet olsAA WIS At

or, 2007dol E5 BTN YeiABol that Tt AEEAE Agstoich

HhEUARAE ST BIs) EFOIAE (19 3-710] ERd Hleh o] 2710

AAAE FHOR Wit glont, shfeh AuEA|o) 349l A9t 2 4
At A o] WekeAl 2AE Ageta MEUARAES FAHO

2 S9% % A9lckel4A, 2010).

rr

BHEHHAN T T ANHS SHM L2 22

RIFE(MEH )t E2 e X AT
NP EA)--HALZBS OGN SYH FEHOIUS

S H 2005 2E HEDE BHCSEH0ISLAL TASAOMH H2U = HIH Y Tgf
FRAHH--AABYHUESHZ U0 SELHOIRUSL 22 FEAEE S5

AC(PalLietel B0 HE)--= U2 EIt WA S D5t RSL £ 2 T 245}
FHSREASAHI LI EHH)--CETHERHATN Y L HY

NP HS - UE HIHOZ XX
LESA-HEDHAHMES XN HEHE =5t |20 HEAHHH = ZB8S N E

I

CiCh==2] Al ET= CATEAISE N X

[38 3-7] =3 HEAMHMT OJsHRAX} +84
X2 0122&(2010)



I_wE HEEE 24712 SN

1) L =

FEAE 71RERE(20054) dib] 24712 w1EE 20309714 40% &°1L, 20509
717 80% Eols HEE 1 itk FFFEIAAE TIEA=@ETRE g Ve
L= 2006%) wiH] 2025@7H4] 40%, 203097HA] 50% Eole AL HHE ITh

FEAAE (1™ 3-8l0] Uehd vie o] R0l 24712 e “41-|—r( 8%)

= ARkl Rlom, 205097HA|9] 2A7EA AS5ER § At ol e F20]
ggsla 9t
A Roadmap to 80 x 50, in Million Metric Tons of Carbon Dioxide Equivalent (Mt

« Pre-2014 Policies
« One City Built to Last

Policies
« TWG Energy
Conservation
Measures
« Performance-based
Energy Code
« Deep Energy
I Retrofits, including
high efficiel
-2% electric :»xmog es
Pre-2014 Policies for heat and hot water
+ Zero Waste « Low Carbon Intensity
+ Net Zero Electric Gd
Wastewater
Treatment Plants -46%
K Citywide
= « 80x50
M Waste Target
M Transportation
M Buildings
Energy Supply
2005 2014 Waste Transportation  Buildings 2050

Baseline
*All percent reductions are relative to the 2005 citywide basaline

[O 3-8] 72 24UIA = 2CH
Z£X: City of New York(2016)

FE2 [ 3-117} 2ol 200990 AEHA HFE AGotHA] AEY o x| Au|ek
S BUEYSIL oUAa S MAsteE B9 & e 2AE vHiskglr) 3t
AR 2837} U &g AL Y8l B4 AA7Es of

£
)
o,
i)
4
2
i
1
J
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sk AL ulsh, Fdy L2 19(Clean Heat Program) 5 FgHA]
Ag AdE Qaigct.

E 3-1] +2 20098 MY XI%H(ocal law) F2LHE

ot FoUg
A 84 | O™ 122 i ORIt 8 MEFHS S/HoHof &
XEHH 85 | ®R2A AE OUX] 7|&(Energy Conservation Code) OF
|t 87 i 7152 10‘.—_?01I st E"*il_oi_lﬁxljﬂﬂ% SO0k 31, OIX| AAR H5S HABIL
OILX] Hof £X| 52 +35Hor &
X 88 HI_@i% oy =2 E%_ ENTE 2925'577R| 158 XHOZ WX5H0F 5HO,
UXIRI0H AZ7|IE HXIsH F0{0f Bt

XtZ: City of New York(2014)

20149¥0) FEAR= 2025W7H4] ASFEONA HlEE= 2A47IAE 20059 HH] 30%
20l AL BEHE AEUA] a8 TEZAE(One City: Built to Last)E A&+
Sielt. AEovA| & ZEAES [# 3-2]004 Uehd Bie} Zo] 47 Eofo]l
AH 2270 AF- Z2agjog FLAHn o] ZRAEE: F4Y HEF, oUASH
ARAAY, ARl 5 - olsfi@ARLS] HoiE o]Fo] W Zo] E4olt. olF fl3] ==
oAM= AGFNle o= 3F WS SHARIS A ¥skal, A i A3t
TEUAS Bo] Z2T7 o]t AlRFEo] A AUAlSw AR, AU E 718t
Z2], 7k oy ] AL 5ol FHPL 4+ A=F AZsFL U

FEAE 20509 7HA] 24712 #lES 80% E°lAth= A7 BXE EAs] sl
A e FolA 201490 AT ST 2 A= o] Fasirty wdt
sto] 201609 M2 A& 2A7IA A5 T2 9HE AFSHItHOne City: Built
to Last). °|& 9ol &A= F&4t 38, A5, k5, FH3T 5 2oFd A&
7ket olsjTAIR}; 508 e FAHE AERoF 7|&AF 15 (Buildings Technical
Working Group)& st A& 2A7kA A7 A& T2 750 7S S35k
Ut 7IEAFIES €5, =5k, wolof wEt A= 9EQIAN 79) 247
HiESRRS BA6tL, e AddEclA Y ST 24 59 B Es SHS
2 1009 719] ol R H kN Energy Conservation Measures)< ATt 7]
SHAFIFS oflUAEPIRE 5 2/3 ol A G2 & 2A7IAE AT 5 AUs
FHRAIA 1 T2 45T 298 o|shoz Aijbstalon, ol BT A-85HH

TEA AE SAVES HEFY 29%E A5 4 S A= V|diekL Atk w&



[E 3-2] 72 AS0UX| S8 Z2HE(2014Y) F2LUE

=0f FUR

- A AR BE 7S HNCE 1IS/PIX| I2ME SEX(ZMS S6t Y
RS INEC))

- 24N B AIM EHH(2024E7EK] 2007 Of4 Stl7is)

- FQ TA J[HAE THE(RIE Y, JEHUM T2NE)

- EXCEL(Expenses for Conservation & Efficiency Leadership)
D=7 52 St 4= 29 2 fAEs T

- M=22 FF0UX| 7Is Mg A

- Ol XA SHKHEnergy Performance Contract) S2 9t ZZ3EH
g28d ¥ 22 e

- QIZIAS A OflX| 2 & JiE4 ZFI(Retrofit Accelerator)
D273 A1

- 04X 280 3= S st XA X|1E

- 712 OUXPIE CHA 99l SITHOIE 52HEOIM 2.52H2 i)

- 721 B7|X|, HHX|EH xh2H(Qualified Energy Conservation Bonds)
S 28 oUXl &2 7 ¥ HYOHX| 4| A= X2

A&7tsad=2

HH2N SSUE

ORIIBO OLXIES | - FATE CPIRFH SOI oSt OlLiX| o 45 28 B4
Y MUK | - S EIOILK LELY S8 S8 7S HYY wH 23
£x} 2Aat - LPITEE 38X1Y D20y

- X9 HUXISEAIAS] S Soll XGALE| IHY0IHX| 2=t
asg A
- EA HEIX| D273 Si(EAZS HE EHE, 248 XY
- XD 42 OIAX| 2R Z2 02 AR
- 22I(Cool Roof) 273 St}
- 7P olHX| ALE XZE st BE Z2T7(GreeNYC)
FA

MNAN 22| sM7AE | - 74E OUX] 7|&E(code) AIEH et

ENCIEWNIMES - OUEX] 71E TR 43t

HYOHR 7= & - B8 YIS IE FUHQI Jis EM

tlg flot 224 - HHOUX 2 oUX|EE HH AEEY X|[A(EE7|IE QIRHI0IE
5= o27H)

L

Xtz: City of New York(2014)8 &15t0{ Xy

9 192E& oF 0.45kg
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Tl oA ERRt =AU oAl dBHR] AE 73 o1’ 7HAlel didh +%
HE 9 AfES e AUt AFAR] avE E45IAH. AR e
ANIA|AHFY] 40~60%E Btk 2 SFHE (19 3-919% o] FIFEE 4~5
W AEa DA(path)E A}, A= uA] ZEFol= A 28 7Fsdt 7]
< AgE AR I, & 55 A2E, A 2] 7131 /A, Ao
285 78 YYo= g5t B FF APPelA] 716E Zd=o] 483k o]
ghe 7Hgstol ouA[de] dE¥eie £ WRtoz s,

=)
- Al 715 I} 5.9%

- Al HEHE 2A7IA 11.7%
- ar E—. 773,000 H mE

[HAE 724 XX

- Path1 Wit AJAEID} H2QT| JiA: |GU JhMIF ATHES SH Chd =

- Path2 ¢12 WH|: MOI7tA HAy MX| 5

- Path3 QWA INE UEWA S
O
=

- Path4 {a} + QWA T/ HX| 5
[ZICHEMA: OflLiX| Tofe: X2 [7|CHEDIB: 2A47IA X2
Path Source EUI Reduction (kBtu/SF} Path GHG Emissions Reduction (MtCO,e)

202.9

1353 to
161.0 3,494 to
108.5 to 107.4 to x 2,996 to 4161

136.8 140.4 114310 3,898 3,115t0
-

% 122.0

Baseline Path#1 #1+ Path#2 #2+ Path#3 #3‘- Path #4 #4+
Clean Clean lean Clean

Baseline Path #1 Path #2 Path #3 Path #4 Grid Grid G”d Grid

[O33 3-9] 72 IEHSE SAE 24 ot
Z£X: City of New York(2016)

oAM= HBUE 2FF w2 722 A= oUAl s 2485 2751, ol
£ 9l HERS NSl ol|A] XIdtol] -85t et ERF [C1E 3-1012 Zo] 7h
B4 ZZ(Retrofit Accelerator) T2 Wjof ‘11 A3} 7fES IS 75t
AL AFF9) s Z2AES AAdFo R 2Ystal Qlot. E3E AEF|A A7

P



Q1 ME4 A, A8 7hsdt 71Ed) AE Soll dist 7[&A 8 18EHS AlSst
I Qi AE AF5 BRI JeH Al ZRAE ARollA A= ol oid
5171 915f 72 Bl sHEU(Solar Partnership)¥+] @& grfjsla, Ad ==
J%(Solarize NYC)S BHgsto] RIzt A€ Ao EAE Sdisti Aot
£ &4 X (Carbon Challenge)® Foizte} FElsto] thafgt g0l FA1A 21

MEg dehE HAESK AL Qo

RETROFIT ACCELERATOR

Building Owners & Managers

...«

[O2 3-10] 58 HE4 &3 D27
Z=X: City of New York(2014)

FEAOAE 200990] A& oA 7]5(Energy Conservation Code)S A|As}
Ak BAl oA 712 AE ASTA A wESfjof & HA oUA] 2E Ve
AARE Aoz AF AR DARNA L oUA] AMSFS B7HAE 29t o] &

A1) oA AR f1¥3]E HE AAY AA"ES B9 olvA] as F AE
st o R AE 24A7Rs W B3R} oUA] 7|Es NASHES AlbS
o} 20169 °]F WA= AE &Ju9] oA &4 FAE fsf AS HEY

5 109 el 2A7tA &S 30% A50khe A4S SHE s ¥, 7|, it 48, S€ 5 1009174
ojAro] 71} 71go] Fodstal Qi AP ehAagrE: g 9 ZFE: https://wwwl.nyc.gov/site/sustain
ability/our-programs/carbon-challenge.page
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571 AARE oFslshal, AR & FoFA o] HisiA= S5t oY HAE 7S}
Skt E3t 1-291 71 Feoll= Aol HgEE At sXhS AAsteE o735t
sttt 9wE] 507ft° ol P ABONA H_HE o x|AuF 243} oA
Ak 9 RS RS 2537 o} 53 ABE 9J‘ﬂ1° 3L, o5 A|Hst7| sl WA
up ]Z]-?:/‘ﬂEi(BenChmarkmg Help Center)& SHATE ESE A4 25 A

T YA AH|FS oFA R —-*45}5& skt AEoUA7 RS A&

Te 5

bz *% A g0 HsiAe Bl AUA7|EE JiEete] 28 Aot

TEAIE 2016490 ABFUEHE B3l e Al 2] At Feit Ad rAE

£ 3 oA 7|E Hin] o|RAEIE 24 50% oMY Bdhe Ee= AAls e
= 78I ol2dt Aofuz] AA| ZRE Fl wEAlE APl AR A=

Al et 2 ARE AAE = U2 ALz ZIHEhal Al FEAlE ool

ABF7E 57 o FAHE AREBEL Qe ARl B HHARY|E HX
3 oL HZF oA B HEE AT 2Tkt
TFEAME e 27 A5 AReE A8 Wl 3dvit oluA7|ES

TR oUAE 7 1%1 1o}, olA" 514 ‘%‘.H HX*O EBH:L 71

A

o,
>,
=2,
i
N
_}l_,
EN)
filo
4
o)
rr
i)
ofo
o
of»
iz
i)
filo
ne
oX,
m
r
Mo o
j:;
1
pas)
il
pa)
Lﬁ

TEAE AERE 2A7IA HiEgs 97130 £0)7] s 201949 71+5-9H
(Climate Mobilization Act, local law 97)& A5t} 7] 55U HL 2030\ 7t
A 253t(2,323m) oV FUHF ABA HiEHE 247125 20059 e 40%
ol Eole A2 FHHE AF FFEE AV WiET|ES A0 99E &
off wE o FolPZ 2024 FE AlAshH, A= viE7|E0] A-EE= 22t oF
ol&Y 7172 20309+ AlZtgict.

[C19 3-111°0 vehd vie} o] 7-8A|9] RAVEA STA dit2 S 5578
I AAE VERE 7EA AERE & 24718 vl 50%, w84 A& & A9
9] 60% o= AHA[RttE 20199 71202 FHA i A= SollA 20%2] &

H

=



o] 17] o]3717K2024~2029) 9] ¥iE7IES 25t 9o, 75%9] a2 27]
°]8717H2030~20349)9] ®i&7ES 25l Ut

Nearly 60 percent (3.15 billion SF) of NYC building As of May, 2019 only an estimated 25 percent
area will be covered by the emissions law. of buildings are below new 2030 emissions limits.
Medium buildings are between 25,000 SF and 50,000 SF. Emissions distribution of covered properties.

2030 2024

Limit Limit

~25%
of Properties

~20%

of Properties

Large
Commercial

Number of Properties

Small Residential

Large
Multifamily Medium Small Con
1,570 410

Lower Emissions per Higher
M = Covered I = Not covered square foot (SF)

* Millions of square feet (SF)
Source: NYC department of planning pluto dataset 2017 This graph is meant as a conceptual aid and does not represent actual properties or emissions limits.

(38 3-11] &2 #2 SAWIA SYH U HIST B9 71F 55 HI8

EX: https://www.buildingenclosureonline.com/articles/88421-the-nyc—climate-mobilization—
act-demands—-more—-energy-efficiency

&A= At (benchmark) B4 O & [3 3-3]0] AR v Zo] A& 7%
HE wjE7|ES At FAIFo2 HAE ER(occupancy classification)&
71Eo® FARE X5 7R HES FolA A7 HiE WAmE g APYSEeL
o FEoME dEs F 107K o= FEsion, fEE e e ol
Y717 & AAE X uA g olstE SHAY 2AVIA HiE S FAIS ok
St} AV SFA| i AEo] AR (A HiEREES] 10% ©fH), A
A7Fs|A R i, 878 AU AIES ARESE - A%t SR EA

Fote FiE SAGtE Aot FAAR Ve A 2 Tl A

AEE 27 e AU EE ARl 24V wWiEAeE 5 F B
ibshe WAz ARERit 13} o]7IZE Bt oluAdE R Tt 2 HiE

AlE ARERIEHNYCC, 2019).

- A8 J8EE Fof 3F%E A8 0.000288962EC02eq/kWh

- EAZEAD 0.00005311EC0zeq/kbtu

- S 249 Wt 0.00007421EC0zeq/kbtu E& 0.00007529EC0zeq/kbtu
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- A9k 0.00004493EC0Ozeq/kbtu

o] gt} Azl thet LUTkA WiEASS T2 ES Bof THLA P HHe] Gt
HREASE A Gao] MR AVsle] BX3It 27 of7|ie] 28 e
AL AEeIUsle] RS Sus 20239 190] ST o golch

E 3-3] w29 212 RYE 24712 HEIIFMXI0E 2D
(H49): ECOzeq/ft’/H)

24 2024~2029 | 2030~2034 | 2050~
Group ARIEIAIA) 0.01074 0.00420
Grou|C)>H|g(On:':—'?;":’z_'jf| SaliSAEl S29=A14 0.00846 0.00453
Group E(W2), Group |-4(M{ZI0|R, FZIQUAIA) 0.00758 0.00344
Group I-1(YZAUSME S 24A17F ESA|H) 0.01138 0.00598
Group F(E%, 3¢ 0.00574 0.00167

0.00140
Group B(gF) & SeUSAEL S8,

Group H(TSEAI), Group |-2(8). 1-3(7%I4) 0.02381 | 001193

Group M(ETH) 0.01181 0.00403
Group R-1(17HE W} H7 |18 32 5) 0.00987 0.00526
Group R-2(0IE, 7|At 5) 0.00675 0.00407
Group S(&1), Group U(sIAIY, 7IE 0.00426 0.00110

BII: 20354 01F Qe WXOIZ 22 2023 10| ZHEY OIF. 20504 00 RE
A20| SYUst WADIT 2B [

£%: NYCC(2019)

TEAIY e 2AVNE FEA REES [T 3-1219% Ao 7|5 sdRe] Sy
o]% 20190 AHEY o7t AZ o' AREFon, 2021HN= BAHIEA
ol ot B HE HuAE dxtelal 7E deo] AAR vierlE 24 AdE
Y dfFgoltt. 2023 0lle 271 °1F- olF7|Zte] tigt AFAZS &g 9
ot 20240z 171 ol@717to] Alzt=w SFA| A2 ZEe] ek ofu1def
1355 AL dFgelnh. 203097 E= 59 9= Az oItk A%t
ot T oIt Bt ME AR € eI 245, Mz oIzt
o] A= A= HiE7]EC] A-ZHH.

SA7IE SEA td e ofd7IZte] ARk 19 o|$E uid 54 197HA] A

s wWiEFe A7 458 U2 olF Il Hasfof jitk. 247 HiET Bt

]
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Hte de 247k SFA A8 tdelM AQEnt oiut STARIA AleldEs
St 358, 35af FAO Ao A=, ddiw AR =48 d=E, F
WAL, FEALVIFIAL &7 e 52 HECl AT AAHAEF a2 20249
12971A] RIEA] ofdslal, = ouA|4n] BuME A7t 45 U2 olF 3=
off Al&shor et MEC] Tt oA} stolls Al 2EFA, 25 2
2, SYAILE JIA, B ooy e2dr] A 9 B, JR 24 o]
I A2, S7NLE B e dERA], By 4 35 Al2E ZYET
AR A, 2R A, AT 22 GEAR] 5O Eﬁ‘ﬂf‘%

3) 7l ¥ I8X|gn} HHHA

TEAE 2A7IA SFA i dE0] JiT leAdo R AEgy X 2O

o & 3T 2e9E AEY Agolot. EgE 2019¢9 AFH HE(Property

Assessed Clean Energy, local law 96)°l W} S5A diA; A2 Id8|ndy
2t FEAU(PACE )2 T2 & St o] Hol® wEoflA= [ 3-13]

T 22 Rt S8AYAEE Akl Qlck

INCENTIVE ENTITY BUILDING SIZE INCENTIVE PROGRAM FINANCING OPTIONS

New York Housing and
Community Renewal :’;‘:‘:"ﬂm :;ggfc
- Household must be at or Any Size L=
below 60% of state Program Pl e

median income

[12 3-13] % PI75Y 38X D2y
EX: City of New York(2014)



TEAE AR 2A7RS FEAIY AT AgS sl AEFA(Office of
Building Energy and Emissions Performance)& Ut oW, A A= ol
oF 22 ATZ FYITHNYCC, 2019).

- A& oyRet 247k B AE S

- AE oUALH FIIRREE $H

- AE oUALHQF 2AVEA HiE EHEiﬂ 37t HE, WiE1E 5 HE

- 7 HEQ 247A B HAA AlES St XY 5

= 2A7IA BV KA JE

E3 FEAOAE AE 2A47A SA Al Hste] 2opd HETE 15%10=2
TFAE 7% AAEYY3](Climate Advisory Board)?} 71% AFET1E(Climate Work-

ing Group)2 &%stiL St

4_giF87tet AARY

1) Qargst

82 202495 E 2A7RAS SEA A WA o] 7|Tto] AlAtE7] wizof ofb4]
7] FAAR] TS 7T = /ith TEbA oSt BEE SAHE ARE
AmE Aot Eie AAF R siSdAIA T e 27 HieE &
ol & AHE AT BrsHL vt AAE [T1F 3-14]00 Yehd Bk &
o] HiEdEANAE i AEI AHL 20184 7|EoE 2A7MA =5 BRE
10%p ol ZIFgAdstoint. T1ey of2fet 2A7EA 52 HiEAA A= A2
HARIE ofyzt, 2011d FYE R CE It M7t APA_,] P EtE ]
Ues A= & 5 Qlth AAR FUE A o]F AHIHALS (119 3-15]00 YrEk
W AAY & 02 A5t Arimura and Abe(2019)= 2009E5E 2013E7}
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Ao A2 A4S o WA Aol MEUANAE AAe FARE P
LU AEo] GRS A Aow Bt

_g]

S

|

TS olF A Folre Ao A=t s7E 17] 0|37 &
Aol =0l [# 3-4]°l Uehd Bie} o] AHE S Ut

First Compliance Period Second Compliance Period
Million t-CO2 (Compliance Factor: 8% or 6%) (17% or 15%)
17
3% 22%| 22%)24%|25%
15 v
13 \ B
1 —_ = = =
9 - = = =
7
2010 2011 2012 2013 2014§ 2015 2016 2017 2018

[33 3-14] =3 HISEMAME 2AIA S AN
A= TMG(2020)

2006 2007 2008 2009 2010 2011 2012 2013 2014

2015

el Hokkaido ===m== Tohoku === Tokyo  ===pfms=Chubu === Hokuriku

w@-—=Kansai ===t Chugoku == <= Shikoku === <Kyushu

[23 3-15] U= M7} HSEL: A/kWh)
XtZ: Arimura and Abe(2019)

Qholli= e

RS L RIS e



v Aol A HelM el A5S § wol &8okaL A ol 27] daTeH
o] 740] [C11 3-16]°l Lerd vie} o] ¥sAdo] 2 & oft A 34=UL,
A aE SR AA7E obd ArdAR 7 A AE SR A ARSSITEY A=
2t AEIF FESIAL A7 ARl ] WEdd Ae® gt ol Haf =
A= 271 olsiARE g oA AErE Wi 452 © SAARRE 29171
7t A=t AeleE, 2010)% ©AIHR Ao F2 A JFS S
Ao Helo ot 2ol EELPJ ST 7H4o] ol PgstE ol 20194

710 R Het gAIHG AHrEE £ 600<10]HTMG, 2020).
[H 3-4] =3 HISHHUME 2IF O e
S A U 2=
AEL HE 2 HIE 9% 91%
4= Hig 1.9% 98.1%
Xt=2: Arimura and Abe(2019)
13000
12000
11000
10000
9000
8000
7000
6000
Dec. 2011 Jun. 2012 Dec. 2012 Jun. 2013 Dec. 2013 Jun. 2014 Dec. 2014
=—@=—=Renewable Energy Credit === Excess Emission Reduction Credit
[38 3-16] =2 HISHEAHE EIATHR 712(HSl: H/ECOy)
AtZ: Arimura and Abe(2019)
2) AARH

ABETL S oljet A A F2 EAV BaSH] £F5] Sse e
A TFRojof sl F8 SAVKA WjE BROl ABE AlYle] AFSAL RS

YL AHBES ofs s1°)7] Hiel] IdEREd 52 59 VIeder ds
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o] oA ST s, /iRl FEFAol mEthe 247 HiEol
A EEAA @AY 231H S7HE 4 ATk oluA] ZopolA of=dt Hhsat
(rebound effect)= olE82ogt; B or & A7 Aot wpebA HAEFE
oM 2A7IA F5E A Ve §F WA EE AR o=k NE A=
o] 2AZIA HiE A E HEsIE=S AT & e o] Basith ol 3 &

FH0z AGHT Qi S5o] AR U7k SRl 9 UnE E0) A

£ s 2A7A AT AEREY 2A7A viEE APEE S0l Hl Aty
A 2 HolEhh FEOAE V&84S B9 ABUREE /Aoy ARt
Rl 2A7IA A5 7He A2 871491 247 A5 SHAE &S ERlst
I 20249 RE HE 2A7MA FEAE AFSHIE sHaith

ot &) S Tt BETS BA0H] Kok HEEE dgH o s
£ AR 2= 7150 SHA AL AU 4= Stk AF AEolv 1R
dYS 5ol F 715 oln] 24T UES AmolA Fet FETF oo E 2
AZIA HiEE Y E848S WA BE £ U, ol Haf| AlkolA Agt 7R
o} oid AEY 2A7IA HiE $520] WO W AoA Hek +E7HA] 247 HiE
< 9 =Y 7FsAE 7] el

o|2fgt QIE|E. BAIE sidst| flall A8 247EA FgAl= AHAYUSS 28
g P2 o0& AgEofok Fith =H9] A9 uiEd ATAlS &8olal glon, w&
NME HiEd A =4S Aoty Ut EE @A dS J85 =
1S £ Qv FAH R RS To oA &3t AEdA HdEE R
o dFHoR FUT 9 HaE Fipols ti4l, FEAAAY 71ES 2Tl

EG S PAORE BUHOE AT/l BER Sh LAVLA BEFS GHslE
o] ofelg 4 itk AV Stk ui, MiEA AN PP Swolio &
B3 vzl o

O Mo M
ox
o,
o
Hu)
o
H
piw
-
>
[>
ot
¥
=
ofo
ol



04

ofle] +55F= A =H AE4

1718

2_OQBANE 78 AR A A A
3B AE 79 Bua A 24
4_3r7Iek A



72

o
i

IXACSE > r0-> 220N HOHTok--> tost

04. 32| +&RS HHE ST A2

171

SERTOIN LARAG 7 QGBA HhES Bol/] ) BET & Yt BEH
AAA Siols AEAIA T SA7kAoL 0GB HjEel wek AHEAM
2 Batsk o] Slek AEASH BT AT (1Y 4-113h 2ol HETA, Y
9, 2YTA 5 38AE TRst] UnE 5 ok YeHHOE HSBANE 4
54 714S BABZOR Stof RSt R/pHIASE - 584 BRE Be
AL WIER 5T 5 7142 Tl RARE AEAA 299 292
AL 49} 49 5 A5A A8 A=) Rafshe S7A% EAR o] 23
1, o] oA oleith 7S 712 ast odEd el e A5
g Buskn Qb A7 Wb ARlE AwE gl

B‘ Passenger car

Privately owned Company owned
(individual’s perspective) (employee’s perspective)

Car purchase e- Car ownership Q

and registration * * ‘/
+ Value added tax (VAT) » Motor vehicle tax

» Registration tax

Tax
payments

Consumption of ﬁU Use of road Private use of
fuel/electricity infrastructure 4 A\ company car . .
+ Fuel tax » Road charges » Tax on private use
» Electricity tax of a company car
8 Grants o0 Grants 2
g + Grants for ~ » Special grant plans
.g low-emission for low-emission
a passenger cars passenger cars

[O28 4-1] XISk 2H MH |88
£X: Wappelorst et al.(2018)



FHoME A= FST9AR} HRdA A gl 718kt AAIE 2Fs5tkaL AU
o} [3 4-1]0 VRt ket Zo] 9 2871 SolXGHAT 27702 9= 2170
7oA = FSDACIA sauiEe] 7Rkt 2R AIAE =dskal leH, 1871
F7MAE BEREAA =Ystal . olg =7iolAe FANY gadHE
(gCOzeq/km)o] B g tisf =2 Ale= FastAY, F3AT TaHiEo]
A2 2] ig) AlEE AHsks FEHE AAIE *Foka ot ojnf Z7PEE A&
2 FYPA G ehufEol met ASHOoR ASOHEE ol HAS ARESEAY,
PYAYTG FaHlE S Yiro] 1ol wEF AT o' ARt /9] 97 =
7holl A= HQIAtEol sl Mg gl 7Rkt JAAIAE &Fskal A o]
ol A, =Y, I, 294 5 18 107104 = Aeaxigo] digt Bxa
= AgotH, E290]¢} ofo|&EoA= FHlE 2kl s 7P IAAIE AHs)
ZF31 AtHWappelorst et al., 2018).

FrHolA 7| edEduEol 7Rt ARSAL AlAE Al¥shs =72 (3 4-2]9F
Zo] SEHAIAE F7]ol, AZ, F7H, ofdHE T 4=l doH, AFHA
A d7190, E7FEof, =Y, J7H, olgEol & 57i=o] Utk olE w7elA=
A= A7 edEd WSS 87IE(HEIE 9o uet AR A& 2Eske
WAL ARGRHTE ofdRiE A= al9F o2 AiiislE HiEol et Ale= AFgst
I U o F7olA ti7| s A&l 71Nkt At AlAlE diRE BE T1E
of T AR} AlAlCl 7 0 & HiAl= Ao RatE) Wrlol= Aol wt
2t ¥ 9] 7|&E vigsto] t7|@EduE 7Iv SEAIR A R &
Aow, =d7} FriolM = FA-EAtel tish Eeo ti7| F=EulE 71N AsAt

Al B3t ek ol EAHolt,
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[E 4-1] |2 HAUE 714 XISt M)

7=

=

4

QAEZ|0}

27104

O|0

=712{0f

HZ20tE|O}

7|ZA

b [l

Hiop=2

oj2ts
tE =

pa =1 N
=3

(e]
=g

O|0

IS

It

OldHE

Ol&r2{ot

o|ololojolojolo|ololo] |ofojl

2tEH|0}

EFECE]

=Ef

Y2

BT,

2010}

S=8P7(0t

S=HL{ot

AR

@)

298

=

O|0|0|0] |0]0]|0|O

O[|0]|O] |O] |O|0|0|0|0] O] |Oj0|0|0|0] |0 |00

@)

Xt2: ACEA(2020) XtEE HIEOZ H2|. O|AEL|OL, 2|E0tL|0}, ZE0ME ELAHIE0| 7|85t

NSt MNIE =QoH B3,

E 4-2] |9 H7|QES TS 7|2t XSt MK

27} SEc 3| 71E AQCHY 2N 71E

oy | N0 RF SSA(HEE S22 oy, NEERE F=-TRNCIE T

= HE R HIZGIRV|E, BAHIS 5) EIAHIE, ¢I2 RF, Hi56127|E
=7t2/of ) H OlAl HIE5IR7|E
Mz | S 800CZK), HHIESIE7 1=

= | mE A

=9 (Alogi) £2 Q9=d =3, 42 =2
~ Al2|H 22F HIE6IK7|=0 = _ -

12| ijjl 88, tEol8/IE0l m= (AiER) S(HIEHR7 |10 M2 2
e

ST | EAHIE0)| M2 S24
0|ajof (327D 0, HIESIR7IE, ¥ {3

Kt ACEA(2020) XMt=E HIZCE H2|. CZKe MI 3

ol

SHANAE BE FAAA 53 A
gghet. pgavle) dwd

£t

28 AEEEY A9 F8 +7AE
Al 7182 [E 4-3]3 2 diF-22 51‘7}01]*1



Qo] ule) FLRE] GFA 70| L HolAw, A=E HejAe F7julet Aol
Stk FR9] R4 7129 100018k B W) AR SR 7ERe FrhEz
A 58.6(1B20NA AL 10008710 Aolelx] Bxstel, F7bd BEe

80.40]11 FY # 82.20

i)

(B 4-3] RE2 2™HA |FM 7IE
ool R2/18 2lg

=t s ze Ze UPEE=S=100)
LAEE|0t 515 425 82.5
27101 600 600 100.0
=712{0f 363 330 90.9
S 20}E[Ot 520 413 79.4
7|Z2A 429 400 93.2
bl 499 425 85.2
Ho= 631 429 68.0
OIAE L0 563 493 87.6
e 702 530 75.5
OgA 683 594 87.0
= 654 470 71.9
Ja2A 700 410 58.6
ot 366 338 92.3
OfE 602 495 82.2
OI&f=(0t 728 617 84.8
2tEH|0 509 414 81.3
2|S0}LOf 466 372 79.8
S4RE3 472 355 75.2
=Ef 549 472 86.0
Y= 800 503 62.9
e 383 337 88.0
naga 643 486 75.6
S0fLof 373 342 91.7
S2H7(0t 566 393 70.8
SEZH|Lot 547 469 85.7
AH[Q 594 379 63.8
AQ0E 619 436 70.4

A& ACEA(2020) Al2E HIESE H2

(13 4-2]°0 Yehd Bie} o] 48|12} 7H4 tje] f-/Al& 94 =7HE= & HAE
Hlth 78 B2 20189 349 7|Eo = FERet AR Ale2 4 58%2%
50%% FTEo] Aleol 8%EQIE Fe woUTh F= FHOIM 78 1719 &
HIRF 7HATE] gt Ale2 32% M=t WA7EAFol HIs Al&o] 18~26%ZAE
A ¥ @22 € 5 Atk R dAE SR =7 Aleo] ¥ uhd
rege], vigds, ofgzlor SolA Al&ol -
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Gasoline (Euro-Super 95) Status: 21 May 2018

@@@@@@@@@@@@@@@@@@ o

o
L2716 (5% 5¢)
it 000000009
2o 12
gw
5
gEos8
23
c 9
oY 04
(%)
0.0
Bulgaria Poland Hungary | Austria Malta Estonia  Sweden  Slovenia| | Finland Greece EU28,
EFTA
Romania Lithuania Switzerland Latvia Czech Slovakia Germany Ireland United = Netherlands
Republic Kingdom
Luxembourg  Spain Cyprus  Denmark  Croatia  Belgium  Portugal  France italy Norway
Diesel Status: 21 May 2018
S~
=% 16
as
T=
c
59 12
P’
E c
E 08
23
c ©
] L 04
0.0
Luxembourg Romania | Hungary Greece Croatia Czech Netherlands Estonia Belgium Norway EU28,
Republic EFTA
Bulgaria Spain Sweden Latvia Cyprus|  Finland Portugal Malta | Slovenia Italy
Lithuania Poland Denmark Slovakia Austria Germany Switzerland Ireland France United
Kingdom
Electricity for household consumers (5,000-15,000 kWh per year) Status: Ist half 2018

o
o

01

Consumer end price
(columns, €/kWh)

0.0 n
[
Malta Iveland‘ ‘Hungavy‘ |Croatia  Romania; |Lithuania|  Norway| | Austria| Slovakia  [Portugal Denmark
i
Lichtenstein | Czech Spain|  Cyprus Estonia|  Belgium Poland France italy | Netherlands EU28,
Republic | | EFTA
Bulgaria Iceland United Luxembourg ~ Slovenia Latvia Finland ~ Sweden  Greece  Germany
Kinadom

[O8 4-2] 93 271 RFRME
Z£X: Wappelorst et al.(2018)
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2_QAUSZIIE 7|8t XISXI M| Al 2M

1) QAEZ|O}

(1) F-55 24

9xEejololA] 52 WAL AEH AR FAIXIA, S8, ARATAA
2 FAET SRS JEie) 20%0ld, A71A, AR, FHE olgAe
/MNP g S50l BE Ae] o) 1935957} R g
AAHM(NoVARE Theat 22 Aoz Abger.

BN AA =AFNE x A& — FAY + el E 23E (4 4-1)
&= [AFAFIAY T COMEZF - 71F#*]/5 (4 4-2)

o714 FAIAZ 35020, FFAHG CO, e D= g/kmoltt. F3A
2lg CO, HiEZo] 275g/kn o1l AFgoll HsiA= 25= wied 1g/knd 40
S PRI Fa). §1 Aol Al gho] S<rold AdmAH|ggAl= 0
=20t negative A& §). olere Br9 7IEe A8, F37T
CO; HiET2 A2 &L A 7182 28R (4 4-2)0014 71 #2 TAE
g 71202 dAlE 115g/kns 21854, 20219 ol¥fli= i 3g/kmH Stz
ggolct. A7IA, aAl, BAl, FEAE, AR, R}, FoiAL, sk, 7]E
SrEARte ARav@gAlE s, o Ale2 32%CIt

(2) 2594

oxEgololq HeuAC] AEA AR AR 2o wet thawt o) Abat
o, 718 ABAAE 58719) A9 A 6.288/9olA Hr| 7292/9oln, B
A%, hELE, PoNARE, 71K, AYANA, 280|183 S0l sl AEAE %
waka 9lo}.

AEAA (F2/D)=cx (28 (kW) —24] < f (A 4-3)

o714 o= AsHF &8 F7to] wet 0.62, 0.66, 0.75 5 37HA e 283t f=
Aol B¢ H8ohe 202 Y 5 9uigith
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) *F2A

LAEEOPNE =it v R $E, A
o 7HAe] 2= fRA7E R A= 7H
. LPG7} ZZF 25%, 29%, 26~30%°]ct.

PG 5 AEA Az 7o) A 7

L
oE] Al BlE2 R, A

2) =Y

1D -5 A

EYof| A FH-SZDANAM A=F 7189 19%E FrPHAR Rasid, 26.392
9] 5E87E Ralstal Qlek. FgEAIE dejils FugAclA SEERFE X
FokL Atk FAIHCZ 20199 11€ 49 o]FRE 2025W7H] 40HF-2 o]5te]
1834} Sl A A71Ae}E AAR A= 6HRE, Slo| B EA: 4.5HR-27)
HZFS AFTIt 40F~65-FR Afe] XAl ] Alof= A7)atet 4
A2z SHRE, stolHETals 3.75HFE27A] SHERFE AFRl
= F3AE9 CO, viE®o] 50g/km olstojof ot &4 7|2
5 7153t A7} 40km ol4folojof gttt o5 Az 7S HAl slE o] 20254

o
rlo

B
o

V4
re
H
2

A

au)
_O|L
3
I
)
I

9,

(2) 2924

EQofAl= 20099 79 o] FHE At 55T 5840l HsliA= CO, HiEHT A
Uy 8355 7WHo g ASXAE Aokl Slok. FAF o FPAHG CO, HiE
o] 95g/km oQl AFS 2Ioh= g/kmY 225 IFHARICE ESE 2021EREH
L FPAG CO, wiEFo| 196g/km oAl 2ol HisiAs 28H= g/km
Hd 4725 IAok= 5 SaEiEol 75kt A S A5 Aol o]
of Bsf FLF A% 100ccT 2/, HA A7 100ccd 9.54=5 F7H=
Algtet. 2016958 2030E7H4] At 553t ¢ A7] e AxdA A 10
W7 AsAAE AHs] Eo 20099 749 ol 558 A H7| @5 wiE]
FHRE7DI AU 83 7IRIe R [ 4-4]9} o] ABAE AT



[E 4-4] S22 S8Xt XSKIM 7I=1 Mg

He: /2
=
EpAUES _ 7|2MI2
1= (o/kmg) LA CIQiIEl
el (100cc2) (100cc)
20094 7€ FHAZY CO, HIEH
_ - 2.00 2.00 9.50
0% 82 A | 95g/km 0|4
Euro 3 04 6.75 15.44
Euro 2 7.36 16.05
20004 7€ Euro 1 & 48dk= I8 ~ 15.13 27.35
OIM S2 X2 | Euro 0 (2 A M A|
osisia A1) 21.07 33.29
Euro 0 (7|EDH 25.36 37.58

A, B2)o] HisiMe Sl w2t ASAAE

gt 518 AASTel 3.5 o]l Al tisiale (3 4-5]9F 2ol R 9=d viE

[ 4-5] SYo| FASK XSHH 7T HS(G.5E 04 X1Z)

2 200kgH {2

. > O

S| "EFR | wenzem | ssEm o 7|E}
2E O[3t 6.42 6.42 9.94 11.25
235 6.88 6.88 10.30 12.02
34E 7.31 731 10.97 12.78
4-BE 7.75 7.75 1161 13.55
5-6= 8.18 8.18 12.27 14.32
6-7= 8.62 8.62 12.94 15.08
785 9.36 9.36 14.03 16.36
8-9= 10.07 10.07 15,11 17.64
9102 10.97 10.97 16.44 19.17
10-11E 11.84 11.84 17.74 20.71
1M~12& 13.01 13.01 19.51 2275
12135 14.32 1432 2147 25.05
13145 16.77 23.67 2761
14155 ] 26.00 39.01 45.50
155 04} =t 556 36.23 5435 63.40
(1222 24 914 1,425 1,681
Baleas (1545 =1} (16.6= =1} (15.82 =1)

Ai&: ACEA(2020)
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) *F2A

SUoA Al d=ol weEF e ®eF o] HdEH

[E 4-6] S22 SFH

ool 2Ely 92
74 z8 R
REHS 55 N 912 1 50.25 52.84
AH]H] 47.04 65.45
AA 106.29 118.29
19% VAT 20.19 22.47
2HAZ 126.48 140.76

Xt&: ACEA(2020), 2019 128 7|&

3) oA

D #5524

ZFroA H-5F dAY AEA AlAlE BIPIAIA, 554, ©A7|EE BR-Rat
502 FAH 2IPAlE A7) 20%0]t). 58419 SEAlE Al
ntlof] 7|gkslo] Agshs, 2ol wie} o] Zpo|7} ek 20209 71E0R 19H
g A 33REHE A 51.278F FIRith iFRe] A9 HA7EA, LPG, A
7], sfolBEE & AuiE Aol tisl 55419 50% E= 100%E Al BAlGIET
361HE ol 15 5820 A9 19 d 50029 Ala-g FICHE 8,000
F2). FLE g2 AA| Sl wet Hi 33[204 Hd 285729 SEAIE
Hagict

P20 20089HH HaviEo] B2 HR-2iE A Z(bonus-malus)E &
Fotal At 20209 1€FEl= FFAG CO, HiET©] 20g/km o5kl A5t
£ 2 7HE wEt (R 4-713 22 HREE AFEE S o

g 74

U

458 0[5}

64

453 =at 603 05t

(o)}
L

O™ =1t

A= ACEA(2020), 20204 1€ 0% 7|1&



nProAE QfE AFS WXL AV AFE s A [ 4-8)%

Zo] Hx9| Hxaa Aokl Utk

[E 4-8] A MEAX BEZ(CSX} HIXt & MxE 104 A)

7 |
i 20014 oM S2
2006 O|1X S8 Z|Xt E= e} |:|:=I 19974
had o - AF A Ls X E2 S|HIOX X e o
Pl 220 0] e A | 19073 O S HERK WA | o5 =2 smoxt mxt
i/
HASII M7l MA7|E 13,48092
F= XA 13,48092 27} 77 EC ol
Seaxp ofst 7k o
) HHZ7|Z5(Crit’ Air) . HiEZ 21~50g/km
Faia| =2 15072 ALO]: 2.5HR
cozffEol | T | 3HQERe X
116g/km | 20194 o2 1 | 742 80% &
olstol 0|5 =24 Z U
c YT o=E poie) -
N HiZ7 |Z=(Crit’ Air) ot
285 AR
BRQZO} X2k
HM7|R}, S2{OQ1610|ER|EX | 7120 80% & | 25K 25HR2
= Zt+
— HA

Xt2: ACEA(2020)

* Ml=71% 6.3HFE 0[5t 7+, Mi=/|F 13,489R2 OI5H0|HA S2H2|7t 30km O[&0|7ALt
Azt FAHAZ| 12%km 0| 22X 7S g

-
o

TFAoAE FYALG CO, HiIETFC] 138g/km o4l S8 k= A&Fo] WVTA
91%(Whole Vehicle Type Approval)g W2 A9 i 505=2(HETo]
138g/km?l ZgHollA At 20H-F-=(HIETC] 213g/km o1l AFH7HA] Fil5
= gEdfof gttt Bag2 [T19 4-3]01A4 YERt BRe}F o] Xpgo] AT
CO, HiEFol wt BB Ao ® ek, AT CO, HiE=ol 213g/km ©]
‘gold T o} F7FeHA] il U Fo] FapE WVTA 153 ¥A] k& =

]
FA0] oA vhelo] met Ao 208929 Ragol HuEt
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Bonus-malus vehicle tax system for new vehicles in France in 2020

Amount

€22.000 Max. malus Max. malus
| € 20,000, 20,000, Malus from March 2020
21859 CO/m 22139 Cokm (based on WLTP)
€ 20,000 Orreeesye 0 “TTT""T"°1 Malus from January to
: ! February 2020
€ 18,000 3 # (based on NEDC)
5 i
€ 16,000
€ 14,000
€ 12,000 famg —f
i COfkm /
€10,000 : »
€ 8,000
€ 6,000
€ 4,000
€2,000 Min. malus € 50, Min. malus € 50, _,~*"
110gCO/km 138 COzkm
YY) S S U S Y o WSS S Qumezamt
Max. bonus € 3,000, Bonus from 2020
-€ 2,000 - Natural persons, vehicle 2 € 45,000 and s € 60,000,

0" Legal persons, vehicle < € 60,000,
ngm commerdial and fuel cell electric vehicle > € 60,000,
-€ 4,000 <209 COkm

Max. bonus € 6
-€6,000 ——O _Natural persons euhicle < € 45,000,
<209 COkm
-€ 8,000
0 20 40 60 80 100 120 140 160 180 200 220 240

CO, emissions (g/km)

[O3 4-3] oHA EtAHIEO M2 Halg
E£X: https://theicct.org

) B/

IZF2o e ARt [ 4-912 o] FPA =T CO, &l €4 &
< doi A7t 160722 ARSAAIE Tkl Sl o]l ARF2 ASAA7E |
ATt

[E 4-9] ZZA JHQIREY XbSKHM St 71&

=Rl g/km
Zx S5 9 FHAHEY CO, HiSZ
2009 250 O}
2010 245 O[A
2011 245 O[Af
20124 0|2 190 O&

At=: ACEA(2020)

AR gaEy) d7]edEd gl wet ARSI Rk gaiEo]
e Ale2 [F 4-1012 2ot e, 7kAA) Hlo| A, slo]He| =t 5o HisiA=
FYAT CO, HIEFol 100g/km olstd o] ASHAE 39 E= I AH
(60g/km ©JstQl ZhsfErt. FHAT SauET HE7T e A2 vl =t
o 458720 ASAAE FHtH.



[E 4-10] TZA HOIRIZ EtAH

=0 M2 KESKEM

g 71E

WLTP QIZX|2k WLTP H|9IZ Xi2¥
CO.tHE(g/km) MIZ(R2/g/km) CO.HiE(g/km) Mig(|&/g/km)

20 Olot 0 20 OJst 0
21~50 1 21~60 1
51~120 2 61~100 2
121~150 45 101~120 45
151~170 6.5 121~140 6.5
171~190 13 141~160 13
191~230 19.5 161~200 19.5
231~270 23.5 201~250 23.5
271 O|Af 29 251 O|& 29

X&: ACEA(2020)

G710 AR viEo] T AES [ 41117 2}, ket [71Ae} 2972 CO,
#iEo] 60g/km ol3k] Aeo] HaA t7lo@EA HiZe] mE AEAAE 7
ELEES
B 4-11] ZZA HOIXEE i7|FSH HiS0H M2 XISKIM Fat 7|1&
ool R

Zx S8 gk SUFXE 85Xt

2000 oM 70 600

2001~2005 45 400

2006~2010= 45 300

2011~20144 45 100

20154 0| 20 40

X&: ACEA(2020)
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Ol

ZZ2oNA FRAlE [ 4-12]9F o] . TFLoM= 2015858 Fd+

o ARY 7 AleS AR 24 Folt.

E 4-12] o232 |FM 74

= e Super 95-E10 Super 98 a8 LPG

MHFE 71 €/1009 60.12 65.01 63,33 59.55
LH=3M| 2 AH|A| £€/1000 67.18 69.13 60.90 11.54
IR €/1000 25.46 26.83 24.85 14.22

= N2 €/1009 92.64 95.96 85.75 25.76
Z|E714 tH| Mg % 60.64 59.61 57.52 30.20
ZZE AH|R}F 71 €/1000 152.76 160.97 149.08 85.31

Xt=: ACEA(2020), 2020 1€ 6Y 7|&
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4) mRC

—

D #-55 94

THEO|A FH-5F DAY AA AlAle FrP NS SEA= dE 7Pt
AAE AF7HA 24%01H. 5829 SFAle F/PHAA 29 A 7HA 3 3
93 CO; HiEF(g/km)oll wt AR, 55 Ale2 37128 gauEl
o} A& o e, [# 4-1312 IF SFolAY A 712 dlA= HERd
Aotk 20199 71& HA SEAIES 2.7%01H, Hdl S5A&S 50%°Ict. gHH
HHEoA = 713 kg F3517] A8l SEHrE olste] & A& 58
A T Al 28F=E AL Ao SR dEid e S8Aet ST Alee
A&, F 5T 2.58(FA 5T 680ke) ol Aol oAz & STl wht
Hd ASE 26.2% BAIkETT

[E 4-13] TRAC EHA7|HH SEX|

- o=

I:|-O| ‘ITE
H*
Co, i 0 50 100 120 145 160 200
(g/km)
s248 270% | 3.90% | 6.80% | 9.50% | 1530% | 20.00% | 30.60%
= X2
”';ﬁ" 25,000 | 25000 | 25,000 | 25000 | 25000 | 25,000 | 25000
SHIERIM| 4,839 4,839 4,839 4,839 4,839 4,839 4,839
SEN* 649 949 1,705 2,454 4,222 5,844 9,875
M2 =gt

7124 25,649 25,949 26,705 27,454 29,222 30,844 34,875

Z Mz 21.40% | 22.30% | 24.50% | 26.60% | 31.00% | 34.60% | 42.20%
A7 1E 24,024 24,324 25,080 25,829 27,597 29,219 33,250

XtE: http://www.aut.fi/en/statistics/
HIZ: * DM7|IE 7|2 4

(2) ¥4

HHEA = A FPAT CO, &=l 7I5sto] AR pAI7F k=1 Q)
ohet, CO; &S TlolE7t §le 3% AFd Sl 7IRtele] AsAAE Fastch
A7F A= HA 53.2992(0g/km AFEPONA H 654.44-8-2(400g/km ©]
g ZAFR)olH, [18 4-4]9F Zo| FPARG SadlEe] HeaE A&KHoR J7t
%

o

.



700
600
500
400
300
200
100

KM (R2/9)

0

xE

0 100 200 300 400 500

FA72 G BHabiE(o/km)

[T 4-4] TRHE EAHIS0| M2 XIS

XZ: https://www finlex.fi/fi/laki/aiantasa/2003/20

A=A HEG olole] ARE AMESIE Aol A
[ 4-1419} Zo] e F Bo] weh F7hw Bt

B 4-14] TYE SBMS

031281

+ 5ZAl(power tax)E

=] sk ME(RE HE/Z 5 100kg/2)
bl=) S 5.5
o SEAR 2XRZRY) 0.9
7] SEXt 15
e SEXt 0.5
W+E% S8Rt 4.9

X&: ACEA(2020)

G) +JHA

S

oA A=l wet [# 4-1519F 2ol RAIE TRt A2 7|24es

A=E CO; viETol 7IHsto] A= Tt

[Z 4-15] THE |FMIE

s |8 R2(€)

FHSUR 0.7025/ ¢

4R 0.5302/ ¢

HIO|QOUIErS, KM KSR 0.4633/
HIO|QUErS, 25 FYH 0.3493/
HIO|QCIH, THM7HSOILX|S 0.3951/ ¢
HIO|RC|Y, M2t It 25 I35 0.2630/ 0

A= ACEA(2020), 202043 18 6Y 71&
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5) OIYHE

(D) 3-S5 24

otfdHEONA H-5F DAY ASA AAlE TP SEAIR 3T BT
THIAlE SEAIE AR A7 23%0Ith. 58412t 547 AFU-EAH4FA o]
golH F5%F 3.5€ nlHh9] 5EAl= FHAYT CO, wEFH g/km) FFAT
A2ATBHE(NOx) & F (me/km)oll whet APg3tet, SauiEo] ue FPN= A
7HAel [ 4-1613 o] gaviEgo] wet AsiAle Ales i APgeich 593
AGEARE F50 et Ag7HE 9] 13.3% T 29A20] SEAI7E FatEct. sto]
B e} A7)k SRl bt SEAIVF SAIF R (202187H) A SHRE
7HA] AET B3 A7 FHfske A9 71 A SERE, 7192 24 3.8
ARE/M] Exad AYde 5 Atk

H 4-16] OIYUE EtAHHE 7|8t SEMS

T2 CO, Hi=2Hg/km) SEME(%)
A1l 0-80 14
A2 81-100 15
A3 101-110 16
A4 111-120 17
B1 121-130 18
B2 131-140 19
C 141-155 23
D 156-170 27
E 171-190 30
F 191-225 34
G 226 Ol 36

A& ACEA(2020), 2020 12RE HASE AHSESEAL, 4544 01y, S5 358 0|
JYEIN HE

NOx Hi&o] w2 FPAl= (& 4-1717 o] FFAY &l wet FJHo=z
FIPET. A7]9F a2k NOx &) whe F341E 4827 gt NOx W&
of W2 FPAl= AR H 4,8504%, 1 9 AF o 600422 At

[E 4-17] OIS NOx BHE 7|8t SZA|

NOx HiEZHmg/km L= mg/kMh) mg/km EE mg/kWhZ THM|(€)
0-60 5
61-80 15
80 014 25

Ar&: ACEA(2020), 2020 1E2H A S5 0| &8



(2) BH9A

oFIMEo A= 20081 79 ool SET SEAE Al 8FL YO A5
AE Boleinl, olF S23 S8 (X 4-18)7 20| Ba WEFE Aoz
AN Rt 20084 79 oA 58 Aoz Awe 87 1,000 3]
AEAAE 19992019, 3,000ccE 2R Ao FEAAE 1,8095-20]d,
20084 74 oA 55 @713e] AFAAE 120920k, 7|ek Aoz 79} 1

& 2 e, 998 A2 A TS 7R ASAAIE Rkt

H 4-18] OIYUE EHAHIE 7[9F XESKIM|

w2t CO. HiEZHg/km) XSAI(RE)
A0 0 120
Al 1-80 170
A2 81-100 180
A3 101-110 190
Ad 111-120 200
B1 121-130 270
B2 131-140 280
C 141-155 390
D 156-170 570
E 171-190 750
F 191-225 1,200
G 226 2,350

Xt&: ACEA(2020), 2008% 78 1Y 0|F 4t S5t 742l o] Mg

ne

(3) +J2A
ofdMES] FRAlE [F 4-19]9F o] T/

[E 4-19] ojE QBN 7A
Tt Q2 /2(E

1= LR 3%
M= M2l 7t4 47.28 54.08
60.77 49.90

2HIA (M2 54.18; EHaA| (M2 42.57; EtAA|

4.59; F712E3 2.00) | 5.33; F/IFEF 2.00)

SITIXIM (AHIM Z3 7|F 23%) 24.85 23.92
& M= 85.62 73.82
AHIR7} 132.90 127.90

Xt&: ACEA(2020), 20204 18 7|&E
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6) OIEfz|of

D A-5= A
olgelololl H-5E WA AEA AAE LA, 5HeT, S2A|, Ta)
o TR SEBRIATOR 29T WPIE AP 20610, 55
AR 7120% 145928 FaRi A0 tet & 5%, H4 4, 29 52
22 S ), olgellli B40F A4S 91 AT 55 48 8t
of Tl 20199 3URE 20219 WA HEF-HE RS A8t HE
SN A Aol 542 ofskal A e} sfoliel= F0 A
A CO» MEHe/km)el wek [ 4-2015 2o] AFEL, BIFL ZqA7
g CO, W&ol 160g/kme 273Hs S85j0] thal A 52 A [ 42117 2
o] Yttt

Ul-l oy

[E 4-20] OIH2[0F MEAXIZ BEF

CO, HE2(g/km) EX3(RE)
0-20 6,000 (Euro 1-2-3-4 7| A)
4,000 (m7] 5 Al)
2,500 (Euro 1-2-3-4 7| AJ)
1,500 (M| 85 Al

21-60

A& ACEA(2020)

I 4-21] O|gf2|o} EAHIE0| ME Hilg

CO. HiEZ(g/km) RAHHRE)
161-175 1,100
176-200 1,600
201-250 2,000
250 =1t 2,500

A& ACEA(2020)

(2) 2R2A

ojggjopors 5849 A% ti71edEd wiETIE S0l wet (& 4-2219F &
o AFFAAIE FHvtaL et A9} BAe /IRl S0l T, 9Y A2 § I,
A% = 5ol et ASAAE AT 58X ASA Al 71 AlE(base
rate) 7|22 A Fo] w2t o} 21%7H] 45t AP o= Sk 71k} st
He=atel disiades 2z 55 & 597 ARSAAIE 100% AHsts, A7k 59



o|Fol| = ARSAAIE 75% AHRITE. CNGE}F LPG A

AAE 75% ARG,

E 4-22] O|22|0t S8} XtSXIM| 71=2MI2

7 1SS HEIINQEIIE KW 712 MIB(SR2/KW)
Euro 5-6 100 Ola} 2.06 (Euro 5), 1.96 (Euro 6)
100 =1} 3.10 (Euro 5), 2.95 (Euro 6)
100 O3t 258
Euro 4 100 =1} 3.87
100 O[5t 270
Euro 3 100 =1} 4.05
100 O3t 2.80
Euro 2 100 =1} 4.20
furo 1 100 O3t 2.90
uro 100 =1t 435
100 03¢ 3.00
Euro 0 100 =1} 450
Xt2: ACEA(2020)
(3) 234
ojgtg|ololl Al RAIE [F 4-23]3 Zo] A=)
B 4-23] 0[2|0} SEM 74
ool /2
sie ze LPG
HE 714 + 95 0|2 0.562 0.595 0.371
HIZA 0.728 0617 0.147
BIERIM| 0.284 0.267 0.114
= N2 1.012 0.884 0.261
BRI 1574 1479 0.632

Xt&: ACEA(2020), 2020 17HX| 27t AHIZO0| 7|

7) He2s

D #-55 24

bots Ba 7t

M
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Hge=old H-55 @A A2t AlAle B2 A, 558+, gaEe] be
SEAE FEY. FTPRAE A7 21%°01H SE8E2 S1.1f=elth
gaviEo] mE 554 712 AleS (& 4-24)9F o
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[E 4-24] HIZE ELAHEE 7|8 SEMS(LRIZ)

CO, HiE2Hg/km)

MIE(19C0/kmE £2)

0 0

1~68 2
69~91 59
92~133 129
134~150 212
151 Ol 424

X&: ACEA(2020)

712 SEAl0l Hsf vde=oAe 20209 1¥5E FPARY CO, HiETol
lg/km oVdRl BE At S84 tsii= 366+2E F7H= BpAlRct. 24 ofY
2t FPAEG CO, &l 59g/km o3l BfAtel HsiMe 7€ sk

goll Bl=sl 1g/km G 78.82%2F

Tt sl B =(PHEVs) AFF ¥ro] 5
stojHe|Exto]| disiil= 366722 F7t A7 HEEA] =t

rO

H 4-25] WHC 2791 50|H2ISR EANS

Z718 AR 20179 19 195 BE 4
== =[x 4 25] Q. 71-0] ;(-1_9.0]—\’4- ‘“'EL]:L

719 SEMIZ

CO;, HEZ(g/km)

HIE(1gCO./kmY R2)

0 0
1~34 24
35~60 83
61 01y 199

Xt2: ACEA(2020)

(2) B[

HEdoM e 79l A & AT 39,

A9, A=, CO, HiETol wef, ¥Ae)

FAE T AF ol w=t ASAAZE FabE. 20208714 CO; HiEe] 071 &

‘A= A7 HAIES E(semi) H713FY] A
o] Wing A AP Al 125kgd] =

< wjE o Qs Fo] ¥
9 Aolsiglont, 201749 1REE 2

S 50% Ao AR A Awol Wt Agol tras, Aet 27} 7}
At SHREDS & St 450 4, A2HA 970 ot Algo] FaiAle,
P71 A2 HE71Eo] wEt $2 2UES G0%, F2 IS 75%, $2 0%%L

90% AFAA7 BFH



) *F2A
HEH=9] AsAF fFAlE [ 4-2617 Zo] /4=rh

[E 4-26] YRS QBN 74
ool 92/2lg

s 3%

Mz Hel 7t 0.72 0.73

T MBE7PRIM RI2) 0.79 0.50
SIPIRIM M9l 714 1.51 1.23
SIPIRIM 21% 0.32 0.26
AHIX 1.82 1.49

At&: ACEA(2020), 20194 58 7|1&

8) AYH

1D -5 A

2904 #- 58 A9 At AAlE F7PHAIY Bxgo R HHn) Bt
THAIE A7 25%01t. Adlol A= 2018Y 7THRE At 55 RS o
Ao = 71FHUX(climate bonus) AEE 2FstaL ot FHAG TaiETol
T2 HUAE (3 4-27]3 Zo) ot 71$RUAE A7 9) 25%E 208 =
Ut A7 Ae ERE Aol 337 1HoAlE A7IAF 7HE 9] o 20%7HA] B
HUAE Gt A713et 55 4729 71HAAt0] gt HollAl). E27131 sto]
BajexEko] gk BUAE A7]AkgO] tigh HuAo] Ayt ol Yz o]
A71HAet EgS e Foll= A713eE 55 AR 7HAAle] 40%E EUA

= AFeth

[E 4-27] AQEl 71321HA M=

CO. HiEZHg/km) 7|2 HI{A(SEK)
0 60,000
1~69 60,00001A1 =1+ 1g/kmE 7144 ZA
70 10,020
2E CNG R, 4% Ezi/tia 10,000

A1&: ACEA(2020), SEKE AT SHHITHS
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) B{2A
29l A= 20069 o]F E11H ARFOEA] 2018W 6974 5E3t 58410l of

3 HFaiEFe VIEeR tha A Zo] ASAAE TRl

As2A = 7] A T + Al x2S EYE [4] 4-4]

o

LA 71 =AM 360SEKRIE], AFF2] F72g CO, MiEFol 111g/kme
233 w= 2= 1g/kmT 22SEK7F 712 Rapdch AfAtel] tsids 3
Al Hlsh 2.3789] ARE A7 FabE. B3 20089 1€ o] 553 BRAl
tjallA= 250SEK, 20084 1€ o]d S-E3t A-9x10] tiafAls 500SEKS 7Fsto]
FIRIT Hloledw 5 dAARS AREShe Al disiAe LekRiEgel s
50% 22 Al&(lg/kmT 11SEK)S Z-83itt.

201849 74 olF 55 S8} % E=/H2o] HisiHe [# 4-281% 22> &
2t AEAA AP Aol AEH. 55 F 27] 34 Seole HaiEel wet At
H ASAAE FakEln], 4d 2 o]$RE= 20184 6¥ ool 553 AT 5L
g eEoE Eohe 439 Fake AlaEolt ARl tsiAe FdrAtel

o WU we SEo) AR Bt

jag

[E 4-28] AQUHl XISXEM| APHA]
Q| SEK/¥

] 3ZEE 0|3 ERABHZO) M2 KESKPM| APE Al
5% 2 360+FBH2Y IS — 95g/km) x 82+(Z=a712 |
EIEIS e HiZ2-140g/km) x 107

44 X 0|2 | 360+(F3H2Y HIE-111g/km)x22
360+(FEH2|Y HIEZ-95g/km) x 82+t A2

= 34 _ _ _
- | HHZS24-140g/km) x 107+13 52372]5 HIE2H+250
ot 44 3 ]2 360+(FHAH2Y HHEZ-111g/km) x 22+13.52x Tl 72|
- T | HiEH+250
% 34 360+HE&HE Y HiEE-111g/km) X 11
CNG/OllEtS o e =& 111g/km)
449 R 0|5 | 360+ESH2IL BIEZ-111g/km)x 11
Xt2: ACEA(2020), 2018 78 0|3 SE2x} X

AL 48 Aol el S5U 150 4, Aol weh A5AAE
Bk



(3) =32
2959] FRAIE [E 4-2919F Zo] A" 201649 19REE tid &HRHE7}
A4t AF6toI(2% 7D FRAI7E 2P U

[H 4-29] 29001 SFM 74

ol SEK/2IE]
siee 38
LI IA] 4.1 2.461
ORAFELAN 2.59 2248
5 M7V IRA H2) 669 4709
HE 74 6.21 8.755
SIPRIM 25% 3.23 3.366
AH|XE7F 16.13 16.82

Atz ACEA(2020), 20204 1€ 7|1&

3_RE=THE 7| Stz At =4

1) QAEZ|0}

9 1Eejolol At 358 gt o] oA THER YA FFW 911
)9 BHEE FYRQE/3)E Fabe, ZBA] e b A @01
FeyA o] J)ast BREst Hape

TR =FYAY x2& [4 4-5]

o714 88 (118 4-51¢F o] d7|ed24d HiE7IE(RE 719 55 A=Y
2P wet 245 AgH F2 3 ofst AFS FY 8-80] A8EH,
T2 45EH F2 7HAs 8:80] 254 Wollth & 7Rt 4 AmdA3te]
Q82 98 ¢ xR} gut o4} Ut 98 ¢ 52 ko] B Q8L sl
o] H|3]| 15.5% R, < A7IAet 4 AR 882 ol i}eakq]
HIg]| 58.4% Rt AZPEEE= F:710] H|g| ot Q80 o, AF 7t =
£ 282 Fd 24 ol =
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70—!:‘;3 Yo'o—ﬂﬁ-; Torwrg '—70'0—!3‘;9

Mileage-based toll o koo toor——ocy
including surcharges for air and = = N
noise pollution r:rU S L wcﬂ Py rryry—wwe— Ade
Category 2 Category 3 Category 4+
2 axles 3 axles 4 and more axles
Day Night Day Night Day Night
Drive type E/H2 0.09670 0.09710 0.13601 0.13693 0.20363  0.20479
Emission class EURO VI 0.19650 0.19690 0.27573 0.27665 0.40981 0.41097
Emission classes EURO V and EEV  0.20630 0.20670 0.28945 0.29037 0.42694  0.42810
Emission class EURO IV 0.21260 0.21300 0.29827 0.29919 0.43702  0.43818
Emission classes EURO 0 to lll 0.23260 0.23300 0.32627 0.32719 0.46902 0.47018

Rates in EUR per km, excl. 20 % VAT
(12 4-5] QAE(OF FH72| J|ut SHE LB(FE)
A: ASFINAG(2020)

&
Z: Drive type E/H2E= &4 M7|XIQt +AHZ

ra

x|

i
et

oj0j

oleidt 8S ERolue} u|g, Ti71odY A8ld Blg, 42 Wsjulge] BE 2.8

D QA APE golet. Qlet ] §o] WE 8L 13 4617 o] 7L
23 B/ HGR/ DT A5 234 )l et A5 A8k 926 7]
ze wEsls Auk £507]/54 ARAAE G2 5 7% ofsh Aol uls

e 2ol 7 1599} 50% e, A FRt F4% mEelne vige] e
28 Y 24 ol

[ [5 5
'o—er;! 'o'o—"‘ﬁj 'o"-'ol—'o'o—rvﬁ-‘i

-4 -4 -
Infrastructure or-r-oY too—r1-o" L oo~—-o0 ™
Basic kilometre rate A=D1 e | ek
Category 2 Category 3 Category 4+
2 axles 3 axles 4 and more axles
Drive type E/H2 0.0960 0.1344 0.2016
Emission class EURO VI 0.1890 0.2646 0.3969
Emission classes EURO 0 to EEV 0.1919 0.2687 0.4030

[O% 4-6] QAER|0F Fal72| 7|8t SHE QE(QT2} HIB)
=% ASFINAG(2020)
. Drive type E/H2E= &4 HI|XIt £AHZFX|R}

1]
10
E
oo

g7 2| ARl Hl8 (19 4-71% o] 7| e9=d W& =719 &



0] (e FR)o] utet A5 AGATE. £5A71X9 4 ARARAE o710
o W2 A1214 vlgo] FUR 220 WA SFerhaL 0). 9 6 /1ES WS
e A% 42 3 ofst 57 APl uls) o7l ede] AalA v go] HE S
2:80] 83.0% Wtk A% 7 B5% O]9 ALHu|g] HE 2L A
60% =t}

iy

|o | ;9 &
'O-CLS—-'!— o0 . Lom Jo] IJQHS-;

Surcharge K o-i-;‘ Koo ’[‘:‘ Too— 004‘
Air pollution L2 [ e R —
Category 2 Category 3 Category 4+

2 axles 3 axles 4 and more axles
Drive type E/H2 0.0000 0.0000 0.0000
Emission class EURO VI 0.0068 0.0095 0.0109
Emission classes EURO V and EEV 0.0137 0.0192 0.0219
Emission class EURO IV 0.0200 0.0280 0.0320
Emission classes EURO 0 to Ill 0.0400 0.0560 0.0640

(T8 4-7] 2AE2|0t FHAH2| 7|dt SHE LE(H712F HIZ)
Z7: ASFINAG (2020)
ES

: Drive type E/H2= &4 H7IRIQE £AHRTXIXIE Q0jgt

a

LAEoloi= TP Aol HisiMe FE712 AT S8 As ERE sl
(8 4-8]3% 22> GO-Box AARSA] A2k oFdlelal .

[12! 4-8] GO-Box TX} &£4:417]

£X: https://www.asfinag.at/
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2) 8= d©d

FHoA = 572 d71FE4 HiESs Besh] sl =4 AR EARM]
%Z(Urban access regulation)s oA Ald¥stal JATHERIA 9], 2018). A A
A LA == A W DA Aol disf di7|FE=E HiETol 478 71 ol
ARl 9] A FA AW Low Emission Zone), B8 F(urban road tol)Z

wapstel B4 U AR 98 $05 Befshs Aol

HHays

gany 3£'='
p! =

Evim L L2

[23 4-9] Q8 TAMXISXISNSHHE 2F st
£7X: https://urbanaccessregulations.eu/userhome/map
-
T

=M PR LEZ A EA, F2 B2 THSdE B SAS LEHY

HARofA = 5] t7| LAE=4 HiE A 915 2008 A8 Ssixk 234
SHAI=(LEZ)E Ald¥otal Ut 20199 4¥5EE T4 X 9(central London)& T
Ao 2 2RSS B2 7385t ULEZ(Ultra Low Emission Zone)E A|9§5kal 910
o, 20219 10¥F 8= (O™ 4-10]°0 YERd vie} o] Al &8t 2(circular
road) BAVAIZ LA WAL S oFgolct



Map showing ULEZ expansion up to the North Circular Road (A406) and South Circular Road (A205) from 25 October 2021

LEZ boundary from
25 October 2011

Central London ULEZ boundary
in operation since April 2019

. and Congestion Charge Zone
boundary

—— . Area outside the ULEZ boundary
— == Borough boundary

e not charged for driving
oad (A406) and
\205)

[O& 4-10] HE Soixi 2t XY
Z£X: Mayor of London(2020)

LEZ A¥3} ULEZ A GojA] HE=E 234t tiidat out Al Feigs (O
4-11, 1219} 2t} e Aol AAIR65Y, 24A417D) ZHEE1= LEZ Alxs F4At
TS o R St XRgo] wet nAHA] HiE7|E0 R {2 3 (H, nlyHA 5)o]
U A= 4 71EEHE SHEAL H2)E TESobt 233 4= Qlek. {9t Aol 5%
71E0 R 10055 2005229 Fejas dHofof sttt | ZAlolA Al
(365%, 24417h) A&== ULEZ Azt At 49aks dideg ot 2159
et v AR} AAAISHE #jE7|E 02 {2 4584 B 7= 6 7IEHA, 8
EX} )2 WEolopt 23 5= Atk 5t Aol oFF 7R 0E 12.50 5 (58
2, W, A SU 10052 E(EHE 3L BA 5)9 HEjEE gl gt
o}, LEZ 9I¥F AgFo] ULEZE 9J¥Iet B¢ Hejas 25 0= Fapdr,. 20219 3¢
He A9 Y skt Ao H8s6Hd LEZ 7152 R= 4914 /= 62 7
313t of|Ho|cHULEZ 71E3 SYskA 7). A9t Al e Ee= X7F] n|A|HA] i
71 wet f2 44 §2 5 71E2 WSO 10092E, f& 4 7188 TESHA
SoHH 3000 ER 2% oot
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Launch date

Geographical area

Vehicle types

Emission standards

PM = Particulate Matter
NOx = Nitrogen Oxides

Dally charge
amount

Operational hours

Low Emission
Zone (LEZ)
(Diesel vehicles only)

Current
LEZ

Low Emission
Zone (LEZ)
(Diesel vehicles only)

Future
LEZ

4 February 2008
The LEZ emissions
standards are getting
tougher from

I March 2021

| March 202!

Greater London

Greater London

24 hours a day,

every day of the year,
including weekends
and bank holidays
and the entire
Christmas period

Vans and specialist Euro 3 (PM) £100 if vehicle does
vehicles (1.205 tonnes not meet Euro 3
unladen weight — standard (PM).

3.5 tonnes gross Additional ULEZ
vehicle weight) charges may apply t
and minibuses

up to 5 tonnes**

Buses, coaches Euro IV (PM) £200 if vehicle does
and minibuses over not meet Euro IV

5 tonnes*** standard (PM)
HGVs, lorries, vans, Additional ULEZ
and specialist heavy charges may apply t
vehicles over

3.5 tonnes***

Vans and specialist Euro 3 (PM) £100 if vehicle does

vehicles (1.205 tonnes
unladen weight - 3.5
tonnes gross vehicle
weight) and minibuses
upto

5 tonnes**

not meet Euro

3 standard (PM).
Additional ULEZ
charges may apply t

24 hours a day,

every day of the year,
including weekends
and bank holidays
and the entire
Christmas period

Buses, coaches

and minibuses over
5 tonnes***

HGVs, lorries, vans,
and specialist heavy
vehicles over 3.5
tonnes***

Euro VI (NOx & PM)

Euro VI is the same

emission standard as

the central London
ULEZ so there will
be no additional

ULEZ charge to drive
these vehicles in the

ULEZ.

[22 4-11] ¥E LEZ Z&} A=l

No charge if vehicle
meets Euro VI
standard (NOx

and PM) - these
vehicles meet the
new tougher LEZ
standards

£100 if vehicle meets
Euro IV or V standard
(PM only)

£300 if vehicle does
not meet Euro IV
standard (PM only)
No additional ULEZ
charge to drive these
vehicles in the central
London ULEZ

IXACSE > r0-> 220N HOHTok--> tost

Z£7%: Mayor of London(2020)

Launch date

Geographical area

Vehicle types Emission standards
PM = Particulate Matter

NOx = Nitrogen Oxides

Dally charge
amount

Operational hours

Ultra Low Emission 8 April 2019 Central London Motorcycles, Euro 3 (NOX) £12.50 if standard 24 hours a day,
Zone (ULEZ) This scheme will motor tricycles not met every day of the
(Dieseland petrol  pe expanded on and quadricycles year, including
vehicles) 25 October 2021 Euro 4 Petrol (NOx) weekends and bank

Cars and private hire
vehicles

Vans and other
specialist vehicles
up to 3.5 tonnes and
minibuses up to 5
tonnes**

holidays except
Christmas Day

to include a much

wider zone Euro 6 Diesel (NOx & PM)

Current
ULEZ

Euro VI (NOx & PM) £100 if standard

not met

Buses, coaches
and minibuses over
5 tonnes***

HGVs, lorries, vans,
and specialist heavy
vehicles over 3.5
tonnes***

Ultra Low Emission 25 October 202I Expansion from Motorcycles, Euro 3 (NOx) £12.50 if standard 24 hours a day,

Zone (ULEZ) -

central London, up

motor tricycles

not met

every day of the

expansion tobut notincluding  and quadricycles year, including
(Diesel and petrol the North and South weekends and bank
CEe) Circular Roads, to Cars and private Euro 4 Petrol (NOx) holidays except

hire vehicles

Vans and other
specialist vehicles
up to 3.5 tonnes
and minibuses up
to 5 tonnes**

create one single
enlarged zone

Euro 6 Diesel (NOx & PM) Christmas Day

Future
ULEZ

[33 4-12] &S ULEZ Zst A
Z£7%: Mayor of London(2020)

AdoA= £ Ael(Beech Street)s AZHE X F(Zero Emission Zone)22
q
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4 ot "ol AE ESF Clean Bus Zones& A|145t] Euro 6 7|5-& THot
B

2uh 2348 £ QI E SIch

=

(e o

dollAl SHEFRE 20039 EPEoH, @ AHEE AQota vid o
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100gC0Ozeq/km ©18h< HQl A82171 7191 A8t H]g) o @ AlES
A5k, EJ&HH%OI w2 2K 100gCO2eq/km DL 7|1 A8t #Ql A

3t

27

of Bj3) o] e AFE gt JFIAE Hel 27 o] e Tl
= AEg o Bl Rapstel, WA} SR Aol Zjel 26340 vl
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9 wr

Privately owned car
Tax costs minus bonus payments over
a four-year holding period (€)

€44,000

€40,000 Norway
€36,000
€32,000
€28,000
€24,000
€20,000 France

1
€16,000
I

€12,000
United Kingdom
Germany

0 20 30 40 50 60 70 80 90 100 1O 120 130 140 150 160 170 180 190 200

CO, emissions (g/km)

BEV PHEV Gasoline

(33 4-13] R F2 7= EIAHHE 7]8 KSR Hla(LE SEXY)
£X: ICCT(2018)

Company owned car

Taxable amount by an employee for the private use

of a company car over a three-year holding period (€)
€44,000
€40,000
€36,000
€32,000
€28,000
€24,000

€20,000

!
€16,000 |, Norway

- United Kingdom
€12,000/ /’
){s 000 \<

Germany

[ €4,000 ] \ France

\_ eol

\‘_77 0. /{U 20 30 40 50 60 70 80 90 100 MO 120 130 140 150 160 170 180 190 200

CO, emissions (g/km)
L

BEV PHEV Gasoline

[33 4-14] S8 FL 5= EtAHEE 7|48t XESXM| H]2(HQIXp
ZX: ICCT(2018)
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France
4-year consumer ownership costs including
3-years tax on company car benefit (€)

BIPHA , ms, A,
AR Zhwo] g 2 Alelgict.

4-year consumer ownership costs including
3-years tax on company car benefit (€)

£55,000 £55,000
€50,000 £€50,000
£45,000 €6000 45000
€40,000 _l_ €40,000 €3,285 €4,380
€35,000 €35,000 — ! I
€30,000 £€30,000
£25,000 £25,000
€20,000 £€20,000
£15,000 €15,000
€10,000 €10,000
€5,000 s o o o £5,000

€0 €0

Gasoline Diesel PHEV BEV Gasoline Diesel PHEV BEV

VV Golf TSI VW Golf TDI VW Golf GTE VW e-Golf

Netherlands
4-year consumer ownership costs including
3-years tax on company car benefit (€)

€55,000
€50,000
€45,000
€40,000
€35,000
€30,000
€25,000
€20,000
€15,000
€10,000
€5,000
€0

- 1

o

o
g

VV Golf TSI VW Golf TDI VW Golf GTE VW e-Golf

Norway
4-year consumer ownership costs including
3-years tax oh company car benefit (€)

€55,000
€50,000

€45,000
€40,000
€35,000
€30,000
€25,000
€20,000
€15,000
€10,000
€5,000
€0

:.
- N

Gasoline Diesel PHEV BEV
VV Golf TSI VW Golf TDI VW Golf GTE VW e-Golf

United Kingdom
4-year consumer ownership costs including
3-years tax on company car benefit (€)

€55,000
€50,000
€45,000
€40,000 €2,800 €5,100
£35,000
€30,000
€25,000
€20,000
€15,000
£10,000

€5,000

]
|

o] o

- N

Gasoline Diesel PHEV BEV
VV Golf TSI VW Golf TDI VW Golf GTE VW e-Golf

Gasoline Diesel PHEV BEV
VV Golf TSI VW Golf TDI VW Golf GTE VW e-Golf

1" Bonus payment
Road toll
Fuel/electricity (pre-tax)

W Fuel/electricity (tax)
Ownership tax

B Registration tax

W Value added tax

O Base price

O Tax on income tax for
company car benefit

Taxes

Costs on
acquisition

[33 4-15] RY FL2 52 XISkt HQ HIE H|u

X: ICCT(2018)

L]

HWE Qo AH2= Xsxt BRI 25 201780 &1
[8e AL, Z2IQI510|E8|E, MI|Xt A2 24zt 112, 114, 36, 0gCO2eq/kmOICt.

E AHO|H, DHE HAHSHS
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ShauhE 719 AR AAC] 271 Aol (17 4-16004 1T 5
7P AEAe] FYAYT LAk S BPol G At

m2016 X201 <2012 2010 ©2008 2006

95

Norway
Netherlands
Portugal
Denmark
Greece
France
Croatia
Malta
Ireland

Italy

*
bt
¢
|
|

K ¢ A4

gCO2/km
5 155 85

* o 0
*

* L 2

¢

K ¢ L

K ¢ *
K » g

A

rr

A

uits)

Spain ——¢— —0 99— ——
Belgium K ¢ *
Slovenia |
United Kingdom ¢
Finland »
Austria M e +
Romania [
Cyprus 3
Czech Republic
Sweden K e *
Luxembourg -— L S +8—4
Slovakia [ 8
Germany 4
Poland [ 4
Hungary <
Lithuania |28
Bulgaria X *
Switzerland X e
Latvia mX e
Estonia B ¢

[ 4-16] I7HE HABHE 2EQ g

E%: GBG(2018)

o
X H0 RIYS HYOE SEUIE JIF TR AUHE AN

S AR =7t FoA FaEiE 7 AR AAE 7P AEEHAl AlRskaL Sl

ragolet vigHEolM ARsAte] 247 Migde P 7P Wk, AdiEe



2 =A7RE ARSA AAIE oAl AL Qe I SollA ARsAe] Bt 2
A7EE iSSP 20T 9 2] S 7HelA 2006190 wIs) ARk Bt
gaulE dGAGFEAY gauED)= A= ok o, S7PEE A9t
7WAdE Fro] Aole e, davlE 718 ASA AIAIE ZJsHAl Al@sks =71l
A 7 Bert AR E9dth FAIF R 20064 UERE, I, 5L As
ZF gadE dEePt 2 AelE HolA] kAR 20160 et g@arut &
A AAIE A8slaL Sl HIEHEolA 9] AbsA Wt daniE 47t o =
7ol sl d5o] A FEUEE AT + Ut

A 22 FE=TRIA 2R 719 =E i) AP =Rt
SAZAREOITE [ 4-17191M AARE BieF o] #3 tii22] =AlE LEZ Al

TE 29k e, olF B3l dV1ed=d Hiedel 2 Fo' Aafies HiL

of & g ¢ Aoz BuHN Q0 dIE S0] A5EF0Ae (& 4-300°0
Uehd A" A= AR ol vs 552 d7|Ld=d viEe] 8~14%
Som, 2AVIA HiEE 13% € & AV HRE d7|dEd wiETel 7S
SHYRE ST ARl digt 242 ob REsIo] e A Blashrloles g
A7 Aok,

k=,

© @ © 6T% of Europeans surveyed support Low-Emission Zones
il

f
LEZ work & achieve reductions of up to ~ 32% ™ for NO,

.;ﬁ

” >250 European cities have a Low-Emission Zone
London
Amsterdam Y 4 X )
Madrid BE 7\ " & . Euro_pean capitals have sgaQed
Paris 100} P . moving towards Zero-Emission Zones
Brussels

[ 4-17] |8 LEZ ¥t
ZX{: Muller and Le Petit(2019)

6 4, defe, AESE, qEHED Fo U3t AEEA i o2 duojAoA ZEE 4 & S
https://urbanaccessregulations.eu/urban-road-charging-schemes/impacts-of-urban-road-charging
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E 4-30] 2525 SNUSYE st

Inner city: City of Stock- | Greater Stock-
holm: holm*:
tons/year per tons/year per tons/year per
cent cent cent
Nitrogen 45 -85 |47 -2.7 |55 -1.3
oxides. NOx % % %
Carbon 670 -14 710 -5.1 770 -2.9
monoxide. % % %
coO
Particles. 21 -13 23 -34 |30 - 15
PM;, total % % %
“erosion | 19 -13 21 -33 |28 -1.5
particles” % % %
“ex- 1.8 -12 1.8 44 |21 24
haust parti- % % %
cles”
Volatile 110 -14 120 -5.2 | 130 -2.9
organic % % %
compounds
.voc
ben- 34 -14 3.6 53 |38 -3.0
zene. CgHs % % %
Carbon 36,000 -13 38,000 -5.4 | 41,000 -2.7
dioxide. % % %
CO,

Z£X: City of Stockholm(2006)

2) AAFH

FEFEM 2A7EAS H7| S viE2 tiEE A =] Aol
HiEEt 28 vAHA] 5 27 H71ed=22 Bolo] nhiy £ 5 BlibiA| =
A3 ASIAE, Aaibolzolud EHVRE 5 YAl B3] #3fidt =2

A= Aol A= AsAke] w7175 S5l viEEn mEbA sSF-2olA
ZATIARL 7] 2= HiES Aol s FIEet A 6= AEE AN
She W71 AFeAte] 23 8.5 E°1aL, A7t sAaARARA} 5 FHlE A
FO o] AZ FETD 5= Slofof 3ttt ol At AUAH] o RE TR 2
ARKLEZ)F 22 fHAlee, 294 wiEe] 7Het A2t AAl S3=

A o] ot Yl oM = o] JAH R LEZ AE AlsIL 3lor,

AZHRNA 7174 ALEol= vS A3 LEZE A% M&e ZAAHEA
WEFIATAYG)E THoE FAH s HE I3t AEF LEZE A6l 3lor,
AR oM = ERTYR Al APl ot & LEZ+ S4714 2 23

AR A3t e B3 U ARE Ik AdekEelE 9, 2020)
oleig AR} Blo] AlRle] AEAH PEE K] e SRRl o



o AAA e IR =0T aUt ok A2 LEZVF Ao gid Ao
Z1dstals AR oAM= FEFRL S 5 EF AHANA HiETEA 55
AR o= FARRS skl glo] 247tAS} t7| g Ed A5adt= Al
Zo]7] wiiZo|tHERIA 9], 2018). TA|S] A2A| Ao R FH7H0R= A=
o] x3te RPAIRE tidTt A Ho] AHAo]7] wzofl A& LEZ He g+ 247}
20 7| AEEE 5—47]7‘493 A55h= Zlo] otk AR AGVFo g Hojw
20208 $H7MA = A& LEZ thiAdoll 2ot A] o= AgfollA] Higss 247t
20 ti7|e9=E HHE‘:%O] Y 52 Aoz AgEn
oj2fgt Ao} ¥l FtE AL 4 = Aol BAK told. ofn] g FY =719}
LAoA= LEZE Aldste A A gadiEo] 7]8ket Asat AlAlE st
AlR19] Xghg AFsAt et thE s o8-S RSt Utk IR F7MoA = g
HiZ & ol ti7| _dEd wiEe s AR AleS AMYSha glow, RAE
ot Ad 53} Zo| 7| Ld=4 &0l 7|utel FPEE AFeoto] Rk A
= Ut
WA AJTHEA M A Qo] BAHlE Z|HE AsAt Al 1 =Sl A
BAO| Hat 2AVIA HiEEE & FO8 S0l ° & A% Hiioh 28 AsA
A= A52] Sa37t Aol AllSoAl= & A4 FEol7] gz ol& &
717te] Agksh= Aole FE7F A & Utk Aol ARt ASAF BRE
ok ©as ol BEsty] siAe ASAAIE el ARl Huto| A9 sfthelS
Aglsh= glo] Pasithes HojlA Sl E LAEH &l 7]HIet AaAt AlA
S TS devt oo FaE EdoA= 2019d0] IRt 7]-?— A€ (climate
action programme 2030)= &3l 7|397] th-8-2 5l AFs] Axto] 44 &40t
AA=E A540= TYsh7|= oIt 1 deko g2 pEFRol A= AsAt A2
e Ag7Helu S5 719 £t Ao A gadlE 7IRE B Ao s A
EE{X-]_QE Zglst 7;":5:]0]]‘4"7)
A7 AFsAe] Hi717kA s = 7191 wlA A o] =8 @]l
Al, 2016), LA=4 HiEol 718K AsA} AlA M2k mIAHA] A3 dFS 7St
< Hole & =32 & Aotk

)

ot

o

F_u

Ul

7) https://www.bundesregierung.de/breg-en/issues/climate-action/klimaschutzprogramm-2030-1674080
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1= MFLHE
ZAL T MEA A1 HIFAE 7E ARF L= #2f
EN - UZHEEABE%), 2EQIZA(11%), HEEAZ%)
ZAF AP 2020 7€ 30 ~ 8% 18Y
/8 B2 3017l H=(95% tIZ+Z0M B2 +6%)
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[Z 5-3] SEX 22

= Al (228) HIE(%)

SRt A 301 100.0%

A 71 23.6%

= 69 22.9%

o e 37 12.3%
AN 78 25.9%

e 5 15.3%

FENEPe) 25 8.3%

712 HosH 7S AS 258 85.7%
712zl 18 6.0%

XE AR 17 39.3%

2 MSHH ASHA Aoy 110 36.9%
HELE Ay 71 23.8%

10,000m &1 14 4.7%

5.000m Z11~10,000m Of3f 18 6.0%

2z oy [ 1.000m &1-5.000m O[5t 43 14.3%
500m Z2-1.000m O[5! 67 22.3%

500 Of3f 159 52.8%

19604 O 16 5.3%

19600 31 10.3%

1970 47 15.6%

Lo 1980rH 55 18.3%
d= a9 19904 47 15.6%
200054 76 25.2%

20104 23 7.6%

01 =27} 6 2.0%

15 ZEIMEA 24 8.0%

H2E ZEIMEAA 10 3.3%

EEFRENE 10 3.3%

ST 13 4.3%

BHOjALS 21 7.0%

EENE 4 1.3%

s = REEEIE 9 3.0%
d5Hd F8= CORAL 27 9.0%
22N 1 0.3%

2SAA 2 0.7%

CENE 123 40.9%

S 19 6.3%

BENE 6 2.0%

Y, 32 10.6%

3002t Ojgt 15 5.0%

3002120 O[Al-5002t2l DOjot 21 7.0%

5002l OJA—8002rel |2t 37 12.3%

cim 80022l O[AI-1,0008H2 Ofgr 19 6.3%
(U/[EPN=F= 1,0002H OAf-2,0002H! 0|2k 51 16.9%
2,000812 OJA-5.0002¢2 T/t 38 12.6%

5,000212 O} 37 12.3%

o=/esy 83 27.6%
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Abstract

Market Mechanisms for Addressing Climate Change and
Air Pollution in Seoul

In Chang Hwang - Jong-Rak Baek

Climate change and air pollution are related to each other in multiple ways,
though the relationship remains complex and evolving. The two environmental
issues’ most common factor stems from the fact that the main source of carbon
emissions and air pollutants is the rising consumption of fossil fuels in the
building and transport sector (including electricity consumption related to
indirect emissions). The Seoul Metropolitan Government has implemented
various measures for addressing climate change and air pollution, including the
deployment of renewable sources, the improvement of energy efficiency, and
demand control since the late 2000s. The approach of Seoul’s policy, centering
around mainly a ‘command and control’ style, was, to some extent, successful
in reducing carbon emissions and air pollutants. However, the trend has
reversed recently, and the level of emissions has slightly increased since the
mid-2010s. External forces such as weather conditions (e.g., heat waves, cold
snaps) remain the key factors for the recent increase in emissions. Additionally,
the command and control approach has a limit for the further deep reduction
of carbon emissions and air pollutants. Private sector actors, including
corporations and the general public, are important players for the
management of energy-related emissions. It is necessary to introduce flexible

mechanisms which allow stakeholders and citizens to actively respond to a



common future mission (e.g., carbon neutrality by 2050, sustainable
development goals). Market mechanisms can assist in adjusting the actions of
stakeholders and citizens, mainly through the internalization of externalities
through market price adjustments. As a result, well-designed market
mechanisms can lead to a deep reduction of emissions, as these price
adjustments can dramatically influence the decision-making process of both
individual actors and corporations.

This report reviews market mechanisms implemented worldwide for the
purpose of emissions reduction in the building and transport sector, and
discusses the findings that were gathered over the course of the study's
duration. Most significantly, we recommend a cap and trade scheme for the
management of carbon emissions in the building sector. For the transport
sector, we recommend the introduction of an emissions-based vehicle tax, with
the tax rate being based on the level of carbon emissions and air pollutants. This
report presents basic principles and strategies for the introduction of the two
schemes in Seoul, and proposes a tentative road-map for the future. The issue

of acceptability is also discussed within the survey results.
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